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Th he “new dimension’ n”? It’s In: stron capac ity to to do 


and do it more acura tely. Here are a few examp its 


sed to test materials ranging bie 4 have hen collecting technical articles in reprint form on 
acetate to. electronic precision . . . to study advanced testing techniques from reliable and independent 
tal cry stals reveal new facts about the sources, Whatever field, we're reasonably confident ‘that 
twinning ... to test high strength steel . . . to examine single 
we have something more than interest to send you. 


, wool, and human hair east to obtain accurate a 
Just tell us ye ws your fi field o of interest. Also so available—our catalog 


ie Id pointe i in in wire . to record toughness of paper, using 
ial di describing models ar and accessories to suit the vartous fields of 
digitizer an and ‘print~ -out ut equ men to: study memory 


w 
ts and “physical properties. of plastic to examine study. 


Instron’s “new dimension” — its capacity to do more things 
CORPORATION 
2806 WASHINGTON STREET, CANTON, MASS. 


_ more accurately = enables. R & D programs to move ahead 


faster, often into areas _unapproachable with conventional 
te 


esting equipment. 
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_ TECHNICAL PAPERS 


> 
A Method of Test tor Potential of Mortar—P. L Test 
from seven laboratories using ceramic wicks were in Results a 


tesis over 3500 compressive over 350 psi were 
wba from 11.0 to 11.5 per cent 85-100 penetration asphalt 


ding Concrete Highway Durability ‘and Light Reflectance with Silicones—Harold _ 
. Cahn and Royal V. Mackey, Jr. Silicone treatment increases resistance 


freezing- and-thawing damage 


a) False Negative Permaneni Strains Observed with Resistance Wire Strain oe 


J. Newton. Upon release of load at stresses below the yield point, wire gase 
gave false indication of strains opposite in direction to those produced by the 


E. Hawkes and C. Harold Ek. New resonance-type ma- 
a: chine applies static plus high-frequency cyclic loads at temperatures from 1000 


1800 F 
of Bulk Modulus « of Hydraulic Fluids—R. Peeler ‘end J. Gr reen. Ultra- 


_ sonic velocity method was used to determine adiabatic bulk modulus at tempere- 


to 500 F . and p to accuracy within 5 per cent. 


ay 
Asing Tests ad Life Aging Prepestion of Aircraft” ‘Metal Adhesives: 

homes. Test methods and are described 

Resin-Glass Bond Characteristics—F. J. McGarry. Three new are dexsibed 
En for measuring the the strength of the joint between cast resins a and single glass el elements. rm — 63 
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Week in Pitsburgh 
Annual Meeting Prosram Taking Shape 20 


National Conference « on Standards 


Survey of Current Activities i in Fatique... 


DEPARTMENTS 


New ASTM Publications 


-COMM@TEE ON PAPE AND. Coming Technica 17 Other Soci ties Events 


PUBLICATIONS 
cOmmittee thes authority in all District Activities. 
the ecceptance, rejection, editing end publication 
of papers, committee reports, end discussions. The” 18 
committee also ects in an advisory capecity the Rendon Samples 
of Directors on publication in senerel. | 4 
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ag is indexed regu Engineering | Index 
“ASTM Bulletin is available on microfilm from University Microfilms, Ann Arbor, Mich. | a 
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“RA RITE i 
— 
Cros 
— 
| Thomas Heren A. C.'Smith, Jr. 


54. volts, 60 cycles, single phase AC operation. 


bath determines oxidation sample level. A stainless steel centrifugal pump 


accomplishes uniform stirring without tur ‘bulence. 
In conjunction with the lo-lag stainless steel 


heaters, as sensitive -mercury- -in- glass- -type  thermo-— 
The bath accommodates 12 ‘cells. regulator o operates a ‘mercury plunger relay on 
It is made of corrosion resistant stainless steel. It intermittent heat circuit. Another bank of heaters" 
utilizes s “flow-rater” type | flowmeters, made of pyrex quickly brings the bath up to oper ating temperature, 
- brand glass, with stainless steel floats. Individual An additional heater circuit permits steady ciatiate ~ 
needle flow control valves assure a rate of flow of a heat input. All control knobs are conveniently _ 
three liters of oxygen per hour ‘to each test cell. The e mountedon onthelow er Kee en. 


Sax 
water me »nifold has valve connections for mushroom a 
618-84 Steam Tu'bine Oxygen Bath, 12 unit improved model, 


descrited but without oil test cells (which c 
hed mushioom condenser and oxygen tube) each $1,975. 00 


each 


618772 
- 618774 Mushroom conser brand glass. ..each 


nate the need for removing | the cells in in determining 618776 Oxygen delivery pee 


cure 

4 J = 
| 7) G18782 Winding fixture for wire 
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— wide, 32” high. Other voltages and frequencies. 
improved 
model 
water, oxygen and an iron-copper cat: | 
x 
— 
— 
— 
— 
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These three single-screw 15C,000-Ib. 
B-L-H SR-4@ testing machines are 
of the static testing laboratories 
of The Martin Co., Baltimore, Md. The 
machines apply tension, compression 
or alternating load. They feature 
easily controlled constant or variable 
head speeds, and cycling for load 
and strain. Supplementary equipment 
(transducers, strain gages, etc.) can 
plugged in at the control 


rtin 


7 
B-L- 
mm 


pre 


As part ¢ enor 
program to support design wail on 1 aircraft and mis- : 
siles, ‘The M Martin Co. of Baltimore, outlined its 


“extensive “requirements to R-L- H. Because exhaustive 
-' testing is a vital part of the aircraft industry, the e 

used must versatile, accurate. and durable. 

y sts are both static and dynamic and include tension, 


compression, flexure, creep and fatigue. 


and fatigue | laboratories of its Baltimore ai Prey 
The | Martin Co. has just completed a massive 


testing program n successfully, Its B-L-H fatigue ‘machines 


6- year 


1959, A STM UL 


ti 


tigue, 


tatic 
week for 


with | a photographic 1 meas ring process ems é 
creep, read to a 


an aircraft. T hey can also hold constant loads an they 
have eliminated the see for three shifts of ae 


working | for 3 days to supervise 72-hour tests. — 
compression, 


. see B-L-H first. 


— Or write 4 Aand wk to have a B-L Hy man call on you. 


Waltham, Mass. 
Strain Gages Transducers Testing Mach 
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uclear Systems conomical, 


"several sources for varying 


4) 
“We We save approximately 5 50% of rad costs 
welding inspection by using Nuclear Systems 
Equipment,” said the Manager of Manufacturing at the 
_ Chattanooga, Tennessee plant of Combustion Engineering, 
Inc., last year when Nuclear Systems gamma radiography — 
a were in use many hours a day. Now these ‘machines — 
are used around the ¢ clock—and s savings ovér the use of con- 
ventional X- “ray equipment have increased proportionately. 
- Without expensive rigging, high quality radiographs are being 
obtained Wherever and whenever needed- —on almost all 
sizes and shapes of welded vessels and components. 
, ee There’s a Nuclear - Systems radiography machine which can 


tl zhten up your ualit control... ease up your bud et. F 
by p y q y y 
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BULL 


Cum 


ge for  Space-Ag 


was hed late in 1957, the 
1958 may properly be called 
first year of the age of space. — ~The 

satellites , first projected as a part of 

ee the Inte ri ational Ge eophysical Year, 
have capt ure the ims ination of 


rly eve lay and _ scientific-_ 


4 schnical people alike. ith the 


e nd of the 1G rY, interest in these proj- 
ects sh no signs of abatement. 
The po. ities of space exploration | 
spark a little of the Marco Polo or- 
Christepher Columbus in all of us. 
ith the space age on the + 
heels of the nuclear age, extreme 
_ mands are being made upon our tech- 
cal resources. Materi: are nee 


‘tes is exe new v know —in 
‘molecular and solid state physics, in — 
chemistry, in me ‘tallurgy’—that has 


great assistance in mecting 


some of the present. hal- 


In 1958 the Society took some im- 
portant steps toward meeting the | 
challenge and its Long-Rang« 


Pl C tt id tl 
anning ommi ee lai J 
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clear acter ctor Materials 


Fundamentals | of Materials 


The Great Nebula in Andromeda 
Space-A Marco Polos w ill need super materials for extreme environments. 
M BULLETIN 


— 
Number 935000 


_ changes to keep pace with these new 
technological de mands. 
Here are some of the ys os 
is meeting the space-age challeng bet.” 
@ Radiation Effects. 
tion dose is measured in various labs 
ratories, information on radiation 
- cilities and tee hniques, and reports of | 
radiation studies may be found in 
“Symposium on Radiation Effects’ 
<a published by the Society 
(STP 233), i This was the third joint: 
symposium with the Atomic Indus- 
trial Forum and represents a part of 
the Society’s continuing effort to dis- 
seminate tec)uical information on ‘ 
clearmatters, 
Committee E-10 on Radioisotop 0S 
and Radiation Effects is assisting nll 


wa 


Society’s technical committees as well zirconium, hafnium, 
industry generally in the use of ra- well” 


dioisotopes in materials testing, and 
coordinating the Society’s efforts 
in radi: ation effec ets studies and ‘sti 
ards. 
‘Recommended Practice for 
Ex xposure of Poly me ‘tic Materials to | 
‘High Energy, Radiation” is the title 
of a draft now being balloted in the 
subcommittee on radiation effects of 
‘ommittees on plastics and elec- 
trical insulation. When approved, 
this stand: rd will fi acilitate the col- 
lection and correlation of data on ra- 


a 


prog 


tries al insulation, and plastics. 


Ree ‘ently released is a re eport on 


of Cast Tron at 


“Pro 


rop- 


@ Nuclear Reactor Materials. 
cle ar reactor materials— that is, ma- 
terials having special properties or 
requirements because of applications 
associated with nuclear reactors—ar 
being considered on such a broad 
frome in ASTM committees that the 
subject will be treated in a special ar- 


ticle in a forthcoming issue of the 


Bu LLETIN. Spec ifications and tests” aryland 


being written or existing standards 
being modified for nuclear applica-— 
tions cover st: ainless steels (plate, 
sheet, and strip; tubing and piping ‘ 
bolting: and forgings and castings), 
non-ferrous met: als and alloys 
ium, columbium, | lithium, 
, and others), 
light metals and alloys. 
the nonmetallics, work is 


th ce um “produc ts, - 


the Reliability. Problems of relis 


bility are gene illy conside red in 
terms of function of completed sys-- 
«te ms or 
te rms of materials, But the prope i 
ties of materials and the precision of 
their measurement are most import: oe 
reli: ibility factors. The old story of 
the loss of a horseshoe nail has a mod-— Pa 


diation effeets on plastics and rel: ited ee rn version in the function of electron | 


High Temperatures. Al Ablation 
ance of plasties is a “measure of 
a degree to which a plastic will re- 
“main intact and provide some thermal 
insulation when exposed for short times 
—usually seconds or minutes—at ex- 
tremely “high te mperatures such as 
might be encountered by aerodynamic 
heating of missile surfaces or by heat 
“from rocket exhaust gases. . a- 
tion Resistance” is the subject of a 
new working section of Committee 


4 


20 on Plastics. In the same 


mittee, another group is working on — 
-temperature properties ge nerally 
reinforced plastics, 
Evidence of increasing nee needs for 
_high- -temperature metals—cobalt, co- 
lumbium, chromium, molybdenum, 
“nickel and tungsten—was presented 
cl by Clyde Williams in his Gillett Me- — 
~— morial Lee ture at the 1958 Annual 
Meeting. Studies toward specifica- 
i for these metals are going for- 
ow ard in Committee B-2 


continues to develop ata 
temperature 
7 


ow 


is trical contacts also important for re- 


clear materials. Plenty of evidence: 
on Non-Fer ie was presented to indicate that the So- 


tube parts as this affects an ele — 
system. How these parts are cleaned 
and assembled and how the degree of — 
¢ ‘le anline ‘ss (or contamination) is meas- 
ured was considered in a_ two-day 
symposium held in October, 1958, anc 
being published as ‘ST P 246 
Cleanliness of tube parts been 
shown to have a high correlation w ith 
tube performance and reliab’ litv. 
ia Estimates of the life of small elee- 
liability may be made based on 
sults of a new test for resistance char- 
acteristics of microcontacts (B 326 —— 
58 T) approved by the Soe eiike at the 
(1958 Annual Meeting. 
Fundamentals Of Materials. 
“Materials Research Frontiers,” 
sy mposium at the 1958 Annual Meet 
_ ing, included papers by e ‘xperts on the 
- fundamentals of all major categories q 
of materials-—me ‘tals, ceramics, poly- 
mers, petroleum products, and nu- 


 @ tiety can advance knowledge of ma- 
terials by studying them at molec cull 
and atomic levels as well as by en - 


BULLETIN, 


Tem- 


beryl- 
( is 
uranium, 


equipment and rarely | 


ognizing ie need for some kind 
of Society forum for fundamen- 
Long-Range Planning Committee are _ 
considering organizing a committee or 
a division of the Society to provide — 
suc h a forum. Soe ie ty’s stand- 


proble a, ‘Directors and the 


have been organized—on Edue: 
tion with Prof. Glenn Murphy of — 
State University as chairman, and =. | 
llowships and Grants in Aid with 

Dean A. T. Mavis of the University of 

, as chairman. hese com-— 

mittees will offer guidance to the So- 

ciety in the field of education, 
@ Information Storage and Re- 

—trieval. Data developed by several 
ASTM committees regularly are filed 
on punched cards for machine sorting 
correlation, and retrieval. While this 
is not new, it probably a fu- 
ture trend tow: urd greater application 

in the Socie ty. Currently avail: ible: 
on IBM cards are infrared and ultra- 

violet absorption | ta o! 

rie ty of chemical compounds anc 

ucts. X-ray diffraction data are e sim 
_ilarly availab le, 

Physical properties of me tals at. 

levated temperatures are now being — 

‘ _ente red on punched cards as a projec t 
the ASTM-ASME Joint Committee 
on Effect of Temper: iture on 
Properties of Metals. Thise ould por-— 

_tend the eventual ace ‘essibility on 

‘punched cards of all significant 
terials data in ASTM publications, — 

though it is not like ly to happen soon, 

The Society is repre sented on the 
Advisory Committee to the Office of 

Critical Tables of the National Acad- 

emy of Sciences-National Researc ho 

om! ouncil by M. V. Otis of Te nnessee 

Eastman Co. Mr. Otis is chairman : 
“of the Data Section ot I 


New Panes 


a In keeping v with elias indu 
needs, the Society continues to enl: om 


Not only 


Cleaning Solvents. Committee D- 
26 on Halogenated Organic Solvents 
was Officially organized at the 1958 
Annual Meeting in Boston. Its scope 
covers specifications and tests for 
halogen nated solvents—carbon tetra- 
chloride, perchloroethylene , ete. 
well as health and safet ty aspec 
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high- 
tals.” yrical or engineering tests. 
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of Industrial Chemicals will be organ- 
ized early ‘in —1959. The scope 
bee ‘n approved | by the Board of ~ 
rectors (ASTM Septem 
Ferrites. rites are cur 
rently under a group of Com:nittee 
C-21 on Cer: amic Whitewares, there is 
also interest in other ASTM com- 
mittees. This i is a group to all 
it may be established later as a sep- 
arate committee. 
Insulating Liquids and Gases. his : 
- will be the subject of a new committee = 
to be organized in 1959 if a recom- 
mendation of Committee -9 
Electrical Materials is ap- 
proved in January by the Directors. 
leus of the new group is Commit-_ 
tee D- 9, Subcommittee IV on Insu-— 
lating L iquids, F. M. Clark, chairman. | 
Gaskets. A study committee un 
der the chairmanship of M. H. Kapps 
q has distributed a questionnaire to sur-. 
‘interest in expanding the Soci- 
work on gaske ts. The present 
~ work on | gaskets is confined to auto- 
motive uses and is under Committe+ 
Te on Rubber jointly _ with the 
Society of Automotive Engineers. 
Cermets. A study committee on 
ce rmets, J. R. Tinklepaugh, chair- 
man, has recommended to the Society: a 
that a coordinating committee be 
established representing the interests 
in .cermets in technical com- 
mittees. 


Specimen was stan 


Magnification 16,500 X, for First Student Entries, Photomicro- 
Black and ‘hite; Eleventh ASTM Photographic Exhibit. 


Kentucky, Lexington, K 


Be the Korean War and its ac- 


. 
of stainless steel were developed by 
substituting manganese for some of the 


Tubular Products 


Standa 


tions steel tubul: ar ts ave 
n issued. In some applications of 
still tubes in refineries, it has become 
hecessary to join lengths by butt weld- 
ing. To standardize this procedure, 
specification A 422 was developed. In 
some pressure-conts iining parts such 
economizers, corrosion resistance is 
important. . Low-alloy steel tubes have 
been found suitable for such purpo 


n 1957, the avy construe ction 


prestressed concrete (A 421), and high-— 
strength billet-steel bars for concrete re- 


_inforcement (A 431). In 1957 the new and specification A 423 covers this prod- 


basic oxygen process of steelmaking was uct in seamless and electric welded form. 
approved for steel pipe furnished to ‘entrifugally cast alloy -steel pipe 
specifications A 120. In 1958 the new _ being used for oil refinery and othe rhig a 
process was approved for pipe furnished mperature servic Suit able centrifu-— 
to specification A 53, as well as for many gal pipe for be ‘nding, flanging, fusion 
specifications covering structural steel, — welding, and similar forming operations 
concrete reinforcing steel, bar steel, and = Can be purchased in accordance with 
sheet and strip steel. Specifications A 426. The power in- 
tists uses quantities of very heavy wall 

pipe made from turned and bored forg- 
‘ings for central station service. In 
1955 specifications A 369 were deve lope d- 
for this product when made from ferritie— 
alloy stecl. With the trend toward 

highe ‘temperatures and pressures, 
austenitic alloy steel became necessary 
the new power plants and a 
tions A 4 30. cover this 


Coated Articles 


A of iner sing ne ein 
metal industry is aluminum-coated 
ron or steel. T first ste ep | in w 


companying nickel shortage, substitutes — 
for the regular chromium-nickel grades 


nic ‘kel 1, the results bei ‘ing know nas ty pes 


fie A. 121 for plate, shee strip 

these steels was issued. In 1958 | 
aecile ation A 429 was published, cover- 
ing bars of ty cag 201 and 202 stainless. 


numbe of significant new spec ifica-_ 


ets and wire (A 478). 
NON- FERROUS METALS 


Stand: ardization ac tiv itic sit in 


a a rrous metals were very heavy during 


1958. — Although the titanium bubble in 

the aircraft industry seems to have 

burst, other fields such as the chemical 
industry and the nuclear industry have 
become quite interested in this 
s a result, specification B 265 was 
\ised to re fleet industry pra ‘tice in 
plying titanium and titanium alloys in 
the form of sheet, strip, and plate. Like. 
wise, specific ation B 299 was revised 
refle the produce tion of bette 

des of titanium sponge. In addition, 
new _ specifies ations were written 


titanium tubing (B 338) and tite unium 
pipe (B 337). In the final stages of 
approval is the specification for 
and titanium alloy bars and billets. | 
The ten existing ASTM specifica- 
tions for nickel and nickel alloy products | 
(nickel, monel, and inconel flat products, 
_ bars, and pipe and tubing) were hae 
. Also new spec ifications were 


Charles Hays, of 
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~ lack of understanding. _ As a result, a 
symposium on tin was sponsored at the 


IN 


written for nicke |- -moly bdenum (Hastel- 

B) and nickel- molybde num-chro- 
(Hastelloy C) flat products, rod, 
__Non-ferrous products such as lead 

tin also were in me news. some 


spect ifications pig lead mac 
- from scrap by smelting and refinin, 


There was not much question over the 


requirements for the product, but the 

question of terminology entailed muc 

n. 1958 agreement was 

r che 1, and the ‘Spec ifications for re- 
1€4 econdary 32 5) were 

In phous 1950 voice be 

.- for specific ations or a classifica- 


tion of tin that would give a more orderly | 


q or precise designation than trade brands. 
4 In the early stages of seeking informa-- 


tion on tin, it was soon evident that oe 


- the re was much misinformation and a 


1952 Annual Meeting to develop some 
fac tu: ul inform: ition. In 19% 58 agree- 
ment was fin: illy reached on a classifica- 


Committee on Ste andards. 


TEMPERATURE 


q uring 1958, the ASTM-ASME Joint 
ommittee on Effeet of Temperature 
on the Prope rties of Metals ¢ omple ted a a 
numbe r of research projec * 
An ‘investigation. the e ele vate d 
te ‘mperature properties “of cast iron, 
begun in 1953, w as completed in 1958 at . 
_ the Southern Research Inst., Birming- 
ham, Ala. The purpose of this investi- 
gation was to determine whether low-. 
alloy ¢ cast irons can safely be used for 
load-carrying applications at tempera- 
tures above sently specified 
“maximum of 650 F. A complete report — 


ring this project will be published 
e 


early in 19: 59 as a Special Technical Pub- 
lication. 
ee 228 on the “Elevated Tempera- 
Properties of Chromium Steels 
(2 2 to 27 per cent),” prepared by the 
joint committee, was published in 1958. 


‘This report, which presents a graphic 


summary of the clevated temperature | 
strength properties for chromium steels, 


ludes data on tensile strength, yiel 
strength, elongation, rupture, and creep 


properties for 23 allovs. A great deal of 
the data in this publication w: as obts 
coope rating laboratories. — 


follows: 


through Syracuse University. 


= 


z= of pig tin AS this article is bei ing a 


mens for calibrating creep-rupture test and? re ‘late technic 


lat 
unchanged, although — 
I in field have been 
ae and varied. . Ree ently, steps were 
2 - taken to bring the procedures up to date. 
_ During 1958 a new section on electrolytic 
polishing was approved and added. As _ 
A project on elevated temperature _ More data are accumulated in other 
properties of weld-deposited metal and areas, additional revisions of the -meth- 


__weldments was completed 1958, and ods will result. 
the results published as STP 226. _ In 1955, methods E 112 for estimating 


‘This is probably the first Fe lies ation — og the grain size of metals was published. 
at attempts to draw together in one The basic procedures in these methods — 

evated-tempe - were offered for universal metallurgical 

application .:d were intended even- _ 

tually to»: ace the other existing grain 
methods which evolved from several 

different branches of metallurgieai prod- 

Informa ation was obtained curing 


material was pre pared by Battell lie M 
morial 


: jac e all the available 

care test data on steeis and similar alloys, © 

a urrent good i 
rent 


was don 


us represen nted by 


c 
practices. This “work ¥ 
Ur niversity of Michigan. 
‘Literature surveys three 
subjects have also been com) 


The work was done under ne as mittees Ww riting product specific ations, 


whic led to a furthe revision of 12 a 

Creep damage, 

sity of Mic 


2. Notch rupture be havior 


euse University. NONDESTRUCTIVE TESTING 

3. Effect of cyclic loading, with N AC A 

Activ yin the field of nondest1 
= testing is expanding at a rapid pace. 

~ Plans for public ation: of these Surveys: This, of course, is only natural as a result 

are being formul ate of the need for proc edurcs to test ve ry 
Curren ‘xpensive metal ts, such as 

number of research proje ets. > nuclear reactors and simil: ar equip-— 

which may be completed in 1959 or ment, and to test them exhaustively to — 
1960. Some of the work is being costly service failures, In 1068 
in cooperative laboratories and requires” a detailed procedure for the ultrasonic , 
no committee funds. Other phases are ‘an tion of turbine and generator rotor 

under contract and are being: financed forgings (A 418) was issued. In ultra 

by the committee. sonic testing, standard reference blocks 


ae 


; practice for fabricating and 


‘he the recom- reference bloc ks 127) is is intended to to 
mended practice for short-time elevated- fill this need. 


temperature tension tests of materials | _ For three ye ars an ASTM method for 
dry powder magnetic partic le inspee-_ 


~ (E 21 — 58 T) in order to make these 
4 procedures adequate for present needs tion (E 109) has been used exte 7 
is incorporated by reference in many 


the field of testing at elevated tempera-_ 
tures. “4 This represents the best possible steel product specifications. _ In 1958 a 
compromise on controversial points in companion document covering the in-- 
conducting the tests. spection of steel irts using wet 
38) was published. 


netic particles (E 1 
conduc ting reep time-for- struc tive 
te tests of materials 
(E 139 - 58 Lis replaces the for mer program employs eddy curre nts, tn fa 
ecommended practic ves and 85. 1958 the nondestructive test com- 
The test methods pt panel is deve loping mittee organized a group to promulgate 


» 
a program to provide standard speci- inspection methods using eddy currents | 


€ 


equipment. Also a task group will ad- 
= vise the pane 1 on needs for elevated 
te mpe rature testing procedure for 
~ metallic materials as used in the ay 


METALLOGRAPHY 


CORROSION 


1958, Task Group on 
Magnetic Gages brought to Committee 
A-5 on Corrosion of Iron and Steel “a 
report on the interlabora-_ 
tory study of specially prepared panels 
Since 1946 methods FE 3 describing the using four commercial magnetic gages. 
preparation of mets llogr: hia ‘specimens - When the data have been statistically 


ASTM BU LLETIN January 19 


4 

— 
— — 
4 
7 
— 
4 
— 


analy zed, a speci cation will be prepared ‘in Federal pelietions, The use of 
this type of instrument. low-alkali cement has been more com-_ for concrete mixtures in- 
A spec ification is in preparation for _ pletely defined, when reactive aggregates —_ volving these materials. ma 
flat a armor the use of are present, in revisions to the spec ifice- _A few other important projects cover 
om tion for portland cement (C 150) andthe revisions in the Los Ange ‘les abrasion 
=a oa specification for air-entraining portland test method (C 131); a procedure for 
new class 3 coating of 2.00 02 | cement determining the cement content 
tolerances, andcamber, concrete with the of mea 
Work is beginning on a spec ‘ificatior the nt iency 
for galvanized Shee all of struc tural 
Interlaboratory tests are be ‘ing con- Committee C-1 12 on for v and ing in 1 concrete. 
tinued to determine the reproduc ibility Masonry. A revised procedure is GYPSUM 
of the method of total immersion corro- ree publication in- 
sion test of non-ferrous metals (B 185 = formation in ‘ M BULLE TIN. 
43 T). Study so far indic ates consider-— Realistic grading units for 1958 included further 
ine onsiste ney of results. are being considered for a revision of refine nt — of gy 
ELECTRODEPOSITED COATINGS (C144), The tions to cover new gypsum products. 
Approved, were a specification for gyp- 
- masonry (C 161 T) has been considered sum backing board and a change in the 
unsatisfactory for some time in view "specification for annular ringed nails for — 
of the latent gypsum wallboard to cover the length 


nickel ‘and chromium 0 on ste ol 166 construs tion, and an_ entirely ne of nails for application of gypsum. 
projects under developme nt in- 


clude a specification for joint tape and 
‘ement ane a friability test for perlite 


completed tion for mortar for reinforced brick 


determining thickness of electrode- A proe tox deta ‘rmining the chem- _ 

hi I ical re hance of mortars was Pips ipe dr ainage purposes has re- 
this study, ree ommend: ations Ww ill “upon in 


the ision of Che mical- Re sists unt Mort: ars. The test 3 am Pipe 
change and a 


anc 
58). pecification for concrete drain tile 


j the committee, resulting in a separation 
parte, a new recommended practice for Other ree cently accepte te: st me nethods the “ok 
paration of nickel for elestropli iting for measuring properties cover: work-: 4+). 
kel has | tile (C 4). proposed specification for 
: with nickel has Leen develéped. The ing and initial setting time s and the 
recommended practice will be presented absorption and apparent poros y of 
for subcommittee action at 1959 chemical-resistant mortars. F lexural 
Annus al. Meeting strength of silicate mortars and thermal 


-streng sth classifications, 
expansion and shrinkage of all types of ° a 


‘perforated pipe was approved for oo 
inte nded to be used for underdrainage 
standard | ngth extra- 


Rubber-type gasket joints | used in the 


CONSTRUCTION are ing ‘install ation of concrete pipe are covered 


MATERIALS Attention in the committee, in proposed specification on gasket 

CONCRETE AND CONCRETE joints’ for cireular concrete sewer and 
leve 


nportant lopment in the Nue lear ene install: ations hav for non-reinforced concre te pipe 
fie ‘Id of cement standards during 1958 — made good use _of concrete for effectiv a for irri igation and drainage (C 118) which 
was the establishment of a plan to co- radiation shiek ling. C ommittee C-9 on — will affeét the physical test requirements x 
_ ordinate Federal and A ASTM standards, Cc voncre rete will nay the spec e- in respect to internal hydrostatic pres- 
partic ularly test methods. Representa- toward sure and the three-edge bearing 
tives from both the Fede ral Government the de of sti values. 
Cominittee C-1 ! on Cement will meet Vibrated concrete in construction hi as 
t gether informally when the Federal raised the question of the suitability of CLAY, PIPE 
standards are under discussion. Steps rodded and tamped concrete for test New deve ‘lopments in joints for clay” 
toward unific ‘ation of stand: ards are Ai specimens. 9 The need for a ste ands ard o, pipe are reflected in the acceptance of a 
being taken by the working subcom- vibrating procedure for making test spec ification for fac tory-made joints. — 
_mittees in suggesting revisions to several pecimens is under consideration. ‘The specification sets “forth the in 
ASTM standards which will lead toward ae A method of test for abrasion-resist- dividual qualities and minimum char-— 
require ments and procedures similar to ance characteristics of concrete, accepted —_ acteristics of performance for resilie _ 
those i in Federal standards. Similarly at the 1958 Annual Meeting, involves materials used for factory-fabricate 
government pe ople are noting changes impingement of air-driven silica a sand joints on vitrified clay pipe. ay 
that are needed in Federal standards. or steel grit. dditional coverage of products in the 
4 2 One new tentative method accepted — ~ A proposed tentative method of test clay pipe field is s antic ipated soon with a 


by Committee C-1 in 1958 is a procedure for determining the tiveness of propose specification for clay liner plate 


for fineness of hydraulic cement by the mineral admixtures in preventing exces- EE now being prepared in Committ 
alre veady ine sive expansion caused by alkali-aggre- on C lay Pipe. 
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properties the values for which ean be 
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~ Sand-lime products, as typified by the 
specification for sand-lime building brick — 
(C 73), are being used in ine ‘reasing 
“quantity in the building industry. 
Lime for sand-lime products has now 
been standardized with a spe cification — 
by Committee C-7 on Lime 
nd accepted by the Soci iety at the 1958 
Ann nual Meeting. This spec ‘ificati 
(C 115) covers both qu quicklime: 


i in the qu quie klime- 
due tion process have led to proposed re- 

visions of the specification requirements, 
pee rmit the use of the slaked lime 
putty at a much sherter period than 


MANUFACTURED MASONRY 


Phe 


age mi: 


haw 


‘termina ation of drying shrink- 
asonry units has been of con- 
rm to C ommitt ( on Mi: 
facture red Masonry U ‘nits af 
mittee has approved a proposed te nta-— 
tive method for this purpose. A prom 
yosed method of test for determining the 
moisture condition of hardened concrete 
by the relative humidity method was 
2 xplor: itory te sts of 
materials was comple ted as the first 
phase of the work to prepare a method 
of test to determine the effectiveness of 
coatings of waterproofing materials 
unit masonry walls. A method of test 
is now under development, together with | 
a test to measure the transpiration of 
water vapor through films of t transpare nt 
water-retardant materials; 
ty number of revisions of the existing | 
for clay brick were 
1058 Ann by the Socie tv as notec in the 


The C ‘om- 
wal 


1958 Annual Report. The preparation 
of a propose ifie: ation for che emical 
“tow ver packings pro 
ss ar, although the 


compiles presents a prob le 


NATURAL B BUILDING STONES 


ne WwW ation for buil ling 
granite, at the 19 58 Annu: al 
Meeting, provides the second of a group — 
of f specifications covering natural builk d- | 


revision 
of glass con- 
tainers (C 148). This new method will» 
eliminate the need for standard disks 
the supply of which has been depleted 
the cost become prohibitive 

tural build: 
long-aw: awaited — spe specifie ation for 
GLASS AND GLASS PRODUCTS 


is As sieve analysis s of raw materials used. aa pleted by Committee C-17 on pt stos- 


determined by standard me ‘thods of test, 


getting away from the old pr 
of se selec ‘ting ni atural buile ling 
ource only Addi- 
ng given to defini- 


1 


in the manufacture of glass received Cement Products. The existing speci-_ 
attention in Committee C-14 on Glass fication for asbestos-ce ment pressure 43 
and Glass Produc ts during 1958. A pipe (C 296) | was revised to bring it in 
precise method of analysis through the line with the requirements of the new 
use of standard matched sieves is being Spee ‘ification for sewer pipe. _ Arev ision — 
considered. Flame photometric meth- in the specification for corrugates 
ods for ¢ ‘hemical analysis, — as well as | asbestos-cement sheets (C 221) provid- 
— colorimetric methods, are being studied ing requirements for lightweight corru- 
fora revision of the standard. An alter- gated materi: proved by the | 
~ nate method of polariscope examination: committee 


«silicone 


nes, A roofing 


106 pted by 


cove 4 mi arh le, gan Istotie wo 
e. The AST M specifications | 
are the only published standards which 


_ provide requirements based on physical 


vitron, a submicroscopic arrangement of silicon-oxygen tetrahedra with fivefold axes of 
_ symmetry, is 4 new concept developed at the National Bureau of Standards for studying the 


structure of gless. Honorable Mention, Special Award; Eleventh ASTM Photographic Ex- 


ee hibit. ~ William L. Smallwood, National Bureau of Standards, iat 
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insulation ac 
1958 


es 


of abrasion and impact 
8 stresses. 


bigs ‘Two other methods cover the 


Specifications for newer 


thermal insulation approved “by the 
ommittee cover amosite asbestos insula- 
for pipes and reflective sheet insula- 
tion. Mechanical stability and emis-— 

sivity are two which will be 
covered by standards. 
Entrance into the field of « limensional 

standards has been made by the 


all types of mastic thermal insulation 
coating, and an 


making and curing of test specimens of | 


‘rinal 


mittee with a recommended practice for A 


prefabric: ation or fie le fi abrication of 
thermal insulating fitting cove rs.’ Chis 
: sti pap ard will have as refere ‘nee mi aterial | 
an e exte se able prov iting 
wide ly 
~ method using the guarded hot plate 
177) is nsive study 


= 


CONSTRUCTIONS 


wich Construc tions has eed me word 
ods relating to the measurement of creep 
characteristics of sandwich construc- 
tions in fe ‘xure at 


de ‘ve for ‘termining the ince 
~ to peel of the bond between metal facings 

and core. One of these methods in-— 

volves the use of the 4- -in. «dit hand 
drum peel tester. 


the fie lds as as possi- 

ble in order to secure measurements 
7 under conditions close to an actual in- | 
sta lation is known as 


s a reverberation 
room or chamber. A method 


“was accepted by the Society in 1958 pre- 
pared by Committee C-20 on Acoustica y 
als which ee this special 
nd outlines the 
ni ale te ethods for. 
ing sound absorption have | also 
been under consideration; ralled 
the horn coupler method, us 
larger 


q 
existing 4 
(Cc 


ASTM impedance tube method 
384). Both are laboratory scale 


te st 


ring tec 


es specimens | 
in area than those used in the 
» 


‘Spiral Thickenings and Pits i in a Basswood Vessel Segment 


First Prize, Student Entries—Electron Microscope; 

rene Exhibit. Wilfred A. Cote, Jr., Stat University of New York, 


i — layer of the secondary wall in a vessel segment of basswood, Tilia dtinienn. 
tion 16,800 X, reduced for publication. 
_ Eleventh ASTM Photo 


importance 
4 prope rties of acoustical 
led to consideration of seve sm: 
E test methods for evaluating flame spread — 
or fire hazard characteristics. Included ¥ 


determination by use of the 
rammer and 18-in. drop; and a methoc 
for establishing the moisture-penetra- 
tion resistance relations of fine-grained 
In vie ~w of the broad coverage of is 


The greatly expanded use of wood- 


in this category are the tunnel test 
(E 84 T), the r: idiant panel test, and the ( ‘nalaliiine D-4, it is possible to high- 
modified panel test ine —— light only a few of the developments dur- 
Federal Specification SS-A-118a 7 ing 1958 with no mention of the many 
Mechanical suspension syste revisions of standards comple ted. A 
receiving attention with the objective — new method was approv ed by the com- 
of developing test procedures for ey: alu- mittee for dete rmining ‘ific viscosity 
— ating suc ‘h properties as sag, load-c arry- f tar products by me: 
apac ity, and corrosion resistance. aratus. A 
The development of a test method for in the coating and striy 
repaintability of acoustical materials is of bitumen-aggregate 
-under consideration, this being an im-_ subject to letter ballot, provides a 
portant factor in their sound-absorption needed method to help in solving the 
efficiency. problem of stripping of aggre ates ina 
ROAD AND PAVING 
MATERIALS 
Test methods to letermine ‘the 
‘ physic al characteristics of bituminous _ base fiber and particle panel materials 
mixtures received prominent attention — has directed activity in Committee D-7 
- in C ommittee D-4 on Road and Paving on Wood toward the development of 
Materials. The resistance to plastic Sti andards in this field. As an initial 
flow by means of the M: arshall appara-— effort, a comprehensive list of definitions 
tus and the resistance to deform: ation of terms relating to these materials w: as 
nd cohesion by means of the Hveem accepted at the 1958S Annual Meeting. 
appr ir ratus a are covere in new te nt: itive In vontrast | to utest fie I of wood- 


ans of the ¢ 

Kne: ading Compactor was also acce 

Also_ accepted, were new “te ntati 
relating to the testing of soils, including 


the sand-cone method for density of. 


A ddition: presery rvatives— 
soil in place; moisture-density 


c luded i in specific ations and test metho 
LETIN 


BULL 


— 
— 
| 
i 
— be 
q -eting. A third new tentative method paving blocks for exposed pavements: nate 
7 (D 52), first published in 1918, was come 
pletely rewritten in 1958 to cover use 
in connection with exposed platforms, 
driveways, and interior floors subject to 4 


7 


a 


& 


resistance to in water, ¢ 
resistance 


by the committee are aci¢ 
chromate, chromated copper 
senate, and chromated zinc arsenate as: 
A new method for accelerated field cone “sl 
‘te mae if preservatives, which will provide ta on the ground, using data collec or by 
ans of forecasting durability, hi as the Fore ‘st Products Laboratory. 


means 
e 
prope -ssed to the draft stage. testing» of window assemblies rece 
preliminary study with informa 1ation 


BITUMINOUS ROOFING AND “mh led as a result of: 
WATERPROOFING MATERIALS subject to be 


de velopment of specif fications nitte ee Week 


bituminized fiber pipe, representing soils 


xpansion: of activities of Committee 
—D-8 on Bituminous Materials for Sampling a and testing me othots soils 
‘ac cepte ‘d by the Society in 1958 add 


Roofing, aterproofing, and Related 
materially stand: ardization in the 


Buil ling or Industrial ses, got under 
difficult field d soils testing. 


ay 1958. A newly formed sub-— 
a committee has been given assignme nts mittee D-18 on Soils for E nginee ring | 


~ to cover physical, chemical, and dimen- 


ymposium 


further ex- jointly unde the jurisdiction of Com-_ 


sional requireme nts. A 
ES of scope will include the field of mittee D-4, pe rtaining to moisture-— 

— group of test methods for surfacing and density in place, all described briefly 

“Road and Paving Mate- 


_ mnaterials for built-up roofing | he as been oe above under 
ufted for final consideration. Aspeci- rials.” Two sampling methods, one 
= for woven glass fabrics has been —__ being the thin-walled tube method : and | 
ted, and a specification 
iss fabric is still in process. we. 
Cold-applied roofing materi: als of 
different kinds are receiving attention for 
le specific ation formul: ation. 
‘Two accelerated we athering te ‘st 
me ‘thods ave bee en ‘d to le ‘tter r of coarser textured soils and the capil: 
ballot, and fine -text d soils, 
wring te ist pane the othe r s of structural properties, pro- 
determining failure end po posed methods for consolidation, direct — 


FIRE TESTS shear, and triaxial testing are being 


at 
The difficulty in noncom- 
bustibility, of | building materials is f test for bearing of soils will receive 
recognition when the current: 


alleviated to a certain extent by a 
method of test for this purpose prese nted project is completed. For use on earth 
dam and embankment projects, 


~ to the Socie ty by Committee E-5 on Fire 
density-in-place test is being deve oped 


= of Materials and Construction. 
; if Using this method, a material is classed using the rubber balloon method. he 


as noncombustible if it meets the re- Soil-cement mixtures can now ‘be 
aire ments of the procedure outline d. _—_— evaluated for compressive and flexural 
.. ‘lame spread ratings of interior strength by means of four related meth-_ 

finishes is a much needed requireme nt. ods completed during the year. Haliey 
= attention has been given to a re ay Pile load bearing tests under con- 

view of the existing ASTM Method E 
test and 

to other, small scale tests whose use may 


the other the split-barrel method, are 
now published as tentative. _ 


= preparation of soil samples for grain-size i 


84 T or so-called “large tunnel” 
and a pull test 


progre 
and loss on ignition. A “number 
additional methods in a less well de- 
veloped stage include the determination | 
s of bulk density, ties, 


ASTM BULLETIN 
die 


batter pile frames, lateral load on single. 
or may not be confined to evaluation — of single vertic al piles. 
 SORPTIVE MINERAL 
‘en under consideration. Further re 4 MATERIALS 
method of fire tests (E119) v - by ASTM, < ‘ommittee C-2 23 on Sorptive 
plished during: 1958, making marked 
for structural proper rties of 
lasonry unit construction are being de- 


 -vertieal piles or ane hors, 
‘The need for fire tests of windows has SORPTIVE MINERAL 
 finement in the large scale stand: Tn this new field of mate: rials covere 
TESTING OF BUILDING s in the preparation of methods 
CONSTRUCTIONS 
on" by Committee E-6 on Method 


te sting refrac tory. 


high te mperatures (C 16 — 49). 


The California Be ‘aring Ratio me nethod 4 lucene vy of fired 


gesed surfaces of ceramic whitewares, a 


sideration include methods for tests on revision of the method of test for impac t 


to 


of sampling, sieve analysis, free moisture celain enamel and ceramic coatin 
of 


quate for white-on-iron and als 


cand 


‘The as organized a new 
subcommittee on performance standards 
the general objectives to develop 
‘plant evaluation methods for sorptive 
‘mineral materials and to use these pro- 
cedures to laboratory test meth- 


be held « during the 1959 ___ Interlaboratory work has been com 


4 


pleted for the development by Com- : 
mittee C-8 on Refractories of a method 
of testing the hydration resistance of 
basic brick magnesite grain, and un-_ 
oile dddolomite. 
Preparatory studies have been com- 
pleted for the de ‘termination — of bulk © 
density of hydratable materials. Work 


_ Purposes presented three te ‘st methods, —_ has also been completed on methods to 


de termine the reheat change of carbon 
and shapes, testing the size and 


bulk density of carbon re ofr ac ctories s, and 


for dete rmining the per weability « Oo 

A pro posed method of test ‘size 

and bulk density of insulating fire 


_brick will be prese nted to the Socie ty at 


the 1959 Annual Meeting. Other meth- 
4 The formulation of a method of we to ods to be presented include a method of 


test for thermal conductivity to te st 


analysis is unde Trway, as are also pro- the spalling resistance ot silica brick 
cedures for measuring the pe rmeability using a hot pl: ite, and ir visions to the © 


load test schedules in the method 
brick under load at 


CERAMIC WHITEWARES 
il A me method to etermine the 4 trans- 
whiteware materials 


using a step-wedge specimen is | 


developed Committee 21 on 
Ceramic Whitew 

Tests in various stages of ini tion 
a method for particle-size analysis 
whiteware clays using ‘the hydrome ter 
technique, a test for alkali durability of aq 


test for solubility of lead in glazed — 3 
fa a quene ‘hing test for ceramic tile or“ 

for measuring crazing resistance, and a 


Ces, 


PORCELAIN ENAMELS 


Data on the anomalous 


ce ‘Is on iron hs ave bee n 


rt: ain white e 7 
collected by 
pee for a revision the scope the 
method of test for adherence of por-— 
gs 
to sheet metal (C 313 — 55), in which it | 
will be stated that the test is not ade- — 


does not 


upply to enameled aluminum. 


| 
= 
_ 
A ST { M 1 9 5 solubility in water, resistance to break 
— 
— 
— 
— 
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— 
— 
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— 
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ORGANIC 


W he ther ests abbreviation | ABS refers 


American Baking Soc iety or acrylo- — 
pends on one’s point of view. In the 
plastics field, ABS is one of a number of - 
abbreviations for complicated plastics 
terms that has been standardized by 
Committee D-20 on Plastics and pub-— 
lished @ as tentative abbreviations (D- 


1600 = 58 T). At least this will pro- 
‘source to r abbre 


say 


T 58 output standards | 
is ‘considers able. At the 1958 
al Me eting, 12 ne w tentative 
ret: ating to plasties we re appro roved by the 
on 
The Subcommittee on Plastic Pipe, 
jointly sponsored by ASTM and the | 
Soe iety of the Plastics Industry, — 
pile ‘ted work on _ significant 
methods for plastic pipe covering a long- 
time hydrostatic pressure test (D 15¢ 


-Section Expandable Polystyrene Bead Foam 


Magnification 23 X, reduced for publication. Second Prize, Photomicrographs, Bleck and 

 §8T), and a short-tim rupture ‘White—Fibers; Eleventh ASTM Photographic Exhibit. Ruth Giuffria, General Electric Co. 


(D 1599 58 T). These tests are gh) 
going to be very mated for reference Plastics. Most methods for ptance in June, 
A broad spectrum | of work for woo 


_ establishing working pressures for pl: istic _ measuring color of paints may also be 
for various industrit il and dome atic for me asuring color of plastics. sives, metal-to-metal adhesives, : 
_ adhesives for plastics has been initiated 


piping applications, TEXTILES 
three new subcommittees organ-_ 


During the year 1958, 8, much of 
= ____ With the current interest in materials "ised with both West and East Coast 


3 ypes of polyethylene was elmins ited standards for asbestos textiles have been 
the publication of revised specifica- 


given Speci ‘jal attention in ommittee 
tions for polyethylene (D 1248). |The 
revision established three general ty Des D-13 on Textiles. The committee 
comple ‘ted work on a method for heat. 
of ne cove ring th 


“a 
groupe. Work of the wood adhesives 


sube Ix rway. 


RUBBER 


de nsity 


aging of asbestos textiles (D 1573 -! 58 
types are 


) as well as two spec ifics itions covering 
tapes: cloth which were ing, in ‘and in var 
published in the committee’s annual _PPlications where ts shock 
report. Asbestos textile with little or Characteristics are use ful. The two 
cotton Imixture ¢ an be. used at prine ipal sy nthe tie mate rials rent! 
“temperatur as high a as 1000 F. eat _ used for this purpose are the urethanes 
The textile committee has also given poly( (vinyl chloride) plastics. 
attention to improving methods These two materials in cellular form 
“toward de ‘velopment of standards in | evaluating rayon, -nylon, and poly = were subjects of specifications and test — 
Committee D-1 on Paints. The com- "tr methods developed by Committee D-11 
is evaluating cooperatively tests on Rubber in cooperation with the Soci- 
for washability, serubability, freezing-— Tire cord work is in cooperation with ety of the Plastics Industry and approved 
and-thawing st: ability, and coalescence. on Rebbe by the Soc ie ty at the Annu: al 


are also being made pointed 


toward deve lopme nt of tests for latex 
paints for exterior use. Several new The interlaboratory work of testing (STP 184) and other sources, 
and useful methods for measuring color some 960 spec imens at four rates of load- and has established the m as tents ative — P 
have been developed by the committee, — ing hi as been completed. This study was = definitions (D 1566). This is the first 
partic ‘ular, methods for color differ- determine the effects of rate of loading “step toward development of anextensive 
ence using the colormaste r differential - on the results obtained in the method of | -_ list of stand: ird definitions of terms re- 
ze ter (D 1536 — 58 T), method test for strength properties of adhesives a lating to rubber and rubberlike 1 mate- 
“4 of specifying ‘the Munse in shear by tension loading (metal- to- als. 
System, color change of white are -hitec- tal) (D 1002). alysis of the Among the committee’s other numer- 
(D 1543 - 58 T), and color sults indicate that ‘the qT rate ffect was” “ous ac tivities, the 
of transparent liquids (D 1544 — 58 T). ) 


d gt to ph ical properties. 


ig 
Ww ith the great increase in n applica ation _ 
latex and emulsion paints, there has 
bee no corresponding extensive activ ity 


> is coopera itive work 


- The Committee on Paints | has active ‘The climbing drum peel test that has 
- liaison with C ommittee K-12 on Appe a been accepted by government agenc ies 
ance as we vell as with Committee D- on will be nted » Soc 


for rubber-coated tire cords, | Also the 

committee is de tests” te abra- 
bias resistance of rubber soles and hee ls. 


negligible. the textile con nmittee on sti andards: 


Ee 4. * 
— 
it 
4 — 
: 
! 
4 ae 
upperiike plastics in cellular 
4 
— 
| — 
— 
| — 
q 
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ather is one many “materials 
physical properties of which are greatly — 
influenced by the moisture content, 
which in turn is affected by the ambient = AIEE. ( 
conditions. In order to control the ition with , C 
mittee D-9 is developing tests both for 
; a al conditions, the joint ALCA- mS insulating material alone and for simple 
ASTM Committee on Leather has estab- a combins itions of mate rit als. In all this 
fer con- work, the objectives” of ten iperature 
‘lassification, as outlined by the ATEE 


ditioning leather and leather products 
testing (D 1610). Another method kept in mind and the e fiort i is toward 
ests ablishing suitable tests for insulating 


approved at the 1958 Annual Meeting 
covers corrosion produced by leather in. = ™ aterials that will be use ful in classify- 
contact with metal. This is an impor-— ing 7” aterials. Of course, Committee 
tant factor in the case of leather used as D-9 is also developing tests for specifica- 
packing in hydraulic systems. OSES, the requireme ts of which 
+ he le sather con mittee is also con- are ofte n uite diffe rent from the 
ar extens ve onidoor test pro- 
with the ‘ration of General 
Motors Corp. at its South Florida test 
site. Altogether, 2808 =pecime *ns of four 


diffe ‘rent types of leather wil! be e cee 4 
alus ate fabric s, one a dic lectric 


proof test and the other dielectric break-- 
down.» The committee has also drafte 
a method for thermal stability of lam-— 


As \ surve Py of the te sts use inated pl: istics 
eral and local governments for flammabil- PETROLEUM P PRODUCTS 


survey revealed tremendous differ- The ve ry extensive activities of C 
ences in both methods and apparatus _ mittee D-2 on Petroleum Products and 
“use for the fi ummability tests, A Lubricants were reported in the October 


ssue 22 
te revision of the method of test ime of the M 
= flammability of treated paper and Outstanding in the committee work 


Notion of 


7 (D 777) is being written in the year was 
order to standardize this important test. 
~The wide breaking-time limit per- 


te Composit tion 


of materi: whie h “sit ate actual use 


moisture content and the related phys- 


-prob- 
b- 


in 


the committee 


4 


on 


PAPER 


Se VE 


Knock Characteristies of Pure Hydro- 


929 
Railroad Materials and Lubricating 
Steam Turbine Oils, STP 221.0 
Vapor Phase Oxidation of Gasoline, | 
Stability of Distillate Fuel Oil, STP 244. 
In its Annual Report, th mmittee 
“recommended pprova 7 new tenta-— 
lard me ‘th- 
az “Of partic ular i ire the 
ASTM butadiene measurement tables: 
(D 1550) which are used for the caleula- 
tion of quantities of butadiene. The 
establishment of these tables as tent: = 


it ‘din the method of test for tensile 
breaking strength of paper and paper 
- products (D 828) will be revised to a 
= realistic value, namely, with the 
ee imen breaking as close to 25 see as 
possible. The revision will call for 


 justing the machine so that the breaking 


ad wilf be applied in that time, thus 


giving sults which ean compare 
dine 


lirectly 


be e co 


“ELECTRICAL 
mM 


Mue h of the current interest and effort. 
in electrical insulation standards is re-_ 
lated to the problem of classifying in- | 
tive follows from the transfer of syn- 


sulating materials from the point of 
is thetic rubber facilities from the Govern- 


view the rmal stability. WwW ork 

going on both in ASTM C 9 

on Electrical Insulating Materials and in ago. Committee D-2 has taken over 
the Americ an Institute of Electrical part of: this program as it refers to 

Engineers. The objective is classifica- 

tion of materials on a basis of perform- a are ¢ carried by Committee D-16 on Aro-_ 

-matie Hydrocarbons and Committee 


on Rubber. 


AROMATIC HYDROCARBONS. 


An 


ance rather than on a basis of composi-— 
tion, A factor ‘h enormously com= 


“various ations of materi: als used 
electrical nt. Therefore 
in electrica equipment nt. Therefore 


BULLETIN: 


ms of “elas ation for thermal sta- 


4 


ment to private ownership several years ! 


bute Other parts of the program action. Interlaboratory — studie 


spec 


xv le ‘ne will be pre sented for 
Me thods tor 

stvre ne 
bil lity, viscosity, 

‘olor are being velope The ter. 
mination of water content of refined 
_ phenol by the Kar! Fischer method will 

be presented to the Society at the 1959 

Other projects in various stages of 
comple tion include a method of detect- 
ing trace amounts of chlorine and sulfur, 
a determination of traces of thiophene 
in be nzene, and an acid wash test for — 


ZES 


ENGINE ANTIFREEZES 


The study of a niethod to determine 
the foaming tendencies of engine anti- 
freezes has shown a wide varis ation in the 
Work will 
continue on ot the draft. 


results of cooperative tests. 


‘odit reagent me‘ thod 123) 


will explain precautions necessary que 


to interference by inhibitors in the anti- 


freeze formulation. 


STORES 


interlaboratory testing is under way to 


7 retine the method of test for f a ac acids 


ay content of tall oil rosin (D 15 158 


POLISHES 


Methods for extracting abrasive 
ng er in | prewax, auto 

cleaners and polishes are 


4 
f tory testing of a method for determining _ 


al solids of ‘solver ‘nt type wa will 
sti arted n using : in aluminum 


again an al 
dish as standard. 


Work on the complex fe atures of slip 
‘resistance of applied floor waxes. is 
continuing 
second inte ork: tbor: atory collabor: 
tive te st ‘- determine whether an oven — 
tee (125 F) procedure is an adequate | 
measure defining stability character- 
istics was presented to the committee. 
The method seems to hold promise and a 
be presented to the committee for 


action. 


CASEIN AND OTHER PROTEINS a 
Methods for the de termination 
nitrogen and moisture in casein and soya 
protein are being prepared for committee 


of 


unde We iy for the determination of | 

particle size, v iscosity of casein solutions, 
insoluble material, odor of the 
asein and slurries, the minimum alkali 
requirement, and adhesive stre ngth of 


casein and soya proteins. 


a 


— 
7 3 
— 
— 
— 
— 
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— 
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— 
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COAL AND 


D-5 on Coal Coke for the 
past eight years, The culmination of 
this work, h te in draft form, 
cove rs ste and; urd methods for pre paring 


si pain s for laboratory 

>mill anda draft methoc 

of si sampling ¢ aa are being develope d. 

 Interlaboratory studies of procedures 

for determining mineral carbonate in 
coal, sulfur in coal ash, total sulfur, 
forms of sulfur, and chlorine content are 


SHIPPING ‘CONTAINERS 


A being made of the 


essential dimensions of the existing in- 
stallations of inclined impact machines 
(Conbur Tester) to determine the varia- 
tions in the machines now in use. Elee- 
tronic instrumentation has also been — 
used to determine what acceleration 
— levels were obtained on these machines. 
When these data are available, a 
method will be written to replace the 
- method of incline impact test for ship- 
ping iine rs (D-880). 
he dy ni amie tests for pa ickage age: eu 
ming materials are ready for presenta- 
tion to the Socie ty. These tests will be - 
_ in addition to the static tests now found — 


in methods of testing package cushion- Fah" (E, 132 


ing materials (D 1372), 
An interlaboratory study based upon 


a procedure for the determination of the 


compatability of packaging materi: 


| oe als is in progre SS 


INDUSTRIAL WATER 


3 \ highlight of 1958 in the activities 
of Committee D-19 on Industrial Water 
ows as the Symposium Radioactivity 
the Annual Meeting. _ Any appreci- 
amount of radioac 
i heat transfer me sdium in water- 
‘ooled nue ‘lear re ‘actors is  objecti 


as s brought out at the symp 


dasa 


that purity requirements for primary 


water in reactors must be extremely high _ 


in order to minimize build-up of radio- 
activity” 

probier It is therefore necessary to 
analyze for constituents in extremely 
small amounts, and a whole new set of 


procedures for sampling and an: nalysis 

must be deve lope 

Methods for dissolved gaseous 


gen (D 1588) and for dissolved oxygen 
(D 1529) were approved by the Society — 
it the Annual Meeting. Also approved 
‘re methods for effect of water 
tubular heat exchangers | a 
surface te nsion of water 1590). 


etivity in the water 


and to reduc maintenance 


(D 1591) and 


TESTING AND 


ATMOSPHERIC ANALYSIS 


Anal- 


¢ culminated si sever eral y years in 
1958 with the approval by the Society of 
fiv e me ‘thods and recommended _-prac- 

thods covered determination 
nitrogen oxides, oxidant content and 


inorganic fluorides in the atmosphere ie 
and a recommended practice for sam- 
pling atmospheres for gases and vapors. 


mbers of the committee have been 
active participants in 
~ national conferences on air pollution and 
. there is no question but that the com- 
Bho is ms aking worth-while contri- 


which is beeoming a major probler m in 


many ¢ ities. 


METHODS OF TESTING 


significant ac of coordin: 
~ and consolidation was the establishment 
as standard of specifieations for distilla- 
equipment (FE 133) by Committee, 
E-1 on Methods of Testing. The new 
specification consolidates and simplifies 


butions toward air pollution control 


data on absorption spectra 


D ANALYSIS 


Determination of rare_ eal 
other first, embodied in 
for chemic al analysis of magnesium and — 
alloys (E 35), approved at the 1958 


Meeting. The methods cover, 


— in addition to rare earths, dete rmina- 
tion of zirconium and thorium. | 
During 1958 Committee on 
ysorp ion EC LTOSCO Continue Ay 
_Absorpt Si ntinu to 
increase the number of chemical com-_ 
pounds for which absorption spectra, 


both infrared and ultraviolet, are avail-_ 


a number of ‘able on punched cards, The infrared 


spectra comprise | altoge the 48,584 
punched ecards; the total ultraviolet 
‘spectra cards comes to 10,935. These 
cards offer the most complete reference 
ailable 
‘ommittee E-13 on Absorption Spec- 
_ troscopy plans to issue a group of cards 
covering the near infrared. Later, the 
visible range will also covered. 
Other nee ets of the committee 
nee spec tro 
copy” as nue ear nagnetic 


tear mag 


nance fluore scenc 


reso- 
Spe ctrose opy. 


the equipment used in a number of dis-- ee Initiation of these new projects followed 


tiliation methods for petrole um, for gas — 


oi! and fuel oils, for gasoline, for pl: int 


spray oils, for aromatic hydrocarbons, 

and for lacquer solvents and diluents. ; 
7 Another significant action of the 
we as the 


ie shod for determining Poisson’s ratio 


ables determination of Poisson’s ratio 
for specime ns of rectangular cross-see 
~ tion in which creep is negligible com- | 


SPECTROSCOPY AND. 
CHEMICAL ANALYSIS 


'? In 1958 8 the Socie ty pul lished the first 
oup of 23 ¢ lefinitions of terms applyi ing 


to the field of emission spectroscopy. 


2). Using data ‘rom tension tests 
of structural materials, the method > = the performance of spectrophotom- 


pared to the strain aie ed immedi- a 
ately upon loading. 


symposiums on these subjects held in — 
conjunction with the meeting in Novem- 
ber, 1958, of the Society for Applied 
In the past it has been n necessary to 


eters in methods employing spectros- 


copy. In order to provide information 


esti ablishment of a a refer to trade names of spectrophotom- 


eters so that this factor could be refer- 


enced in spectrographic methods, ¢ 


mittee K-13 on Absorption Spectroscopy 

as in its Annual Report a pro- | 
= 

‘posed sea for evaluation of spectro- 


photometers. It is expected that this 


~method will be recommended as tenta 


tive after a period | 


SPECTROMETRY 


Definitions are alws ays an important ps 
of the Society’s work, as they provic le 


standard means for communicating in- 


Committees 1-2 on Emission Spee tros- 
copy and on Chemical Analysis of 
Metals are both actively deve loping | 
standards for materials of interest in the 
nuclear field, including zirconium, 
columbium, lithium, and thorium. This 
activity relates to the work in 
mittee B-2 on Non- Ferrous Metals 
toward the de ‘velopment of stand: rds 
for these materials, 
an In 1958 the Society issued what is 


lated to mass spectrometry. 


_ probably the first of a series of standard — 
re els ating to fire-re ‘fined coppe 


me vethod fo for de te termining arse nic 


eters for use in chemic aa an: va (E 
a 137). This recommended practice will 
- provide a reference for other analytical 

~methods employing this technique. ~ 
ins The Sixth Annual Meeting of Com-— 
mittee E-14 on Mass Spectrome try wi 1S 

held in New Orleans in June, 1958. 

The program, consising of nine sessions 

! in five days, included 62 technical paper 

. covering a great variety of subjects re 
Papers from the week- long meeting 
were not published as a group, although 


abstracts were available at the meeting 


individual papers will appear 


various tec ‘hnic al and | scientific journals. 


| 
ha 
— 
— 
— 
— 
— 
E-14 on Mass Spectrometry has pub- 
lished as tentative a recommended prac 
— 
— 


has now 


have requested them. 


WAI RNING Part Pats 
be 


Plates lust queste 
ow HEN the 1958 Book of 


Stand: ards was set up to include in Part 3 


the methods of test for metals (exclud- | 
ing chemical analysis), it was found that. 


the many insert plates formerly appear- 
ing in Parts 1 and 2 would all appear in 


Part 3. This caused a serious problem 


in binding. - The inclusion of so many 
inserts would “break the back’”’ of the 
book : and make for a very unsatisfactory 
binding. Therefore, after careful con- 
sideration, it was determined that the 
Az t best interests of all concerned would be 


been completed o on on Ports | 1, 2.4 ad 9. Parts | 9 have 
é distributed and, as this BULLETIN goes to press, Parts 1 and 3 are being distributed to all 7 
These books will! be followed shortly by Parts 10, 7, 6, 5, and 8, in 7 


Symposium on Radioactivity 
and Industrial 

Waste Water 


‘Tue advent 
* power has brought new problems to the 
field of industrial water techniques. In— 
this symposium problems in the reactor 
plant itself and in the associated waste 
water are discussed. Methods of analy- 
sis for radionuclides in industrial water 
are described, including a discussion of — 
radiation h hazards. Detailed consider- 
a been given to the special pro b- 
lems + associated with determination of 
extremely low amounts of certain con- 
stitue nts in dew pt -purity water re- 
wer pls ints, to von 


tivity » Ww vater, aan to of the 
type and amount of by- products being» 
released in waste water. These time ly 
discussions should provide water tech- 
nologists, utilities engineers, and others 
concerned with radioactiv ity W ith in- 
availab free of cha arge to those getting teresting and up-to-de ite dats 1 on the | 
Part 3, utilizing the request coupons subject. Papers include dare: 
printed in the back of the book. Mem-— Introdue tion—A. 


lyea. 
bers and buyers of Part 3 who wish to R adioactivity ena 
APPR Primary Water —A. Louis Medin. 


receive these insert plates may do i 

_ simply by clipping the coupons, address- —- Radioactive Waste Processing Control, 
Power St 


ing them according to instructions, and _ Shippingport Atomic 

forwarding them to Society Headquar- WhirlandJ.A.Tash, 
ters. No other means of obtaining these ‘Test Methods for Radioactivity Hazards ' 
plates without charge can be recognized. in Industrial Waters—C. J. Munter. 

This notice is published largely — 
prevent an unsuspecting member from | Moel lle Handley, 

being “surprised”” when he reaches axe Reynolds. 

that it has to be ordered. By request 


dionuclides—D. L. Reid. 
ing the insert plates he needs as soon as Analysis of Radios tivity | in Surface Wa- — 
he receives Part 3 he will have the plates 


te rs—Practical Lavoratory Methods— 
] 


on hand when n needec i L. R. Setter, G. R. Hagee, and C. PL 
“Vite. 


a ‘fulfilled by making these inse ert plates 
brica 
u n 


Compilation of Standards, D-2 


tains most of the ASTM Standards on 
petroleum products lubricants. 
Many revisions are included, as well as’ 

i 7 new tentative standards. In addition 
15 proposed stands ards published for 


information only are included. 


edition supersedes the 


ber, 1957, edition. It is designed for 
ready reference and has proved its value 


over the years as revised editions have _ 


Petroleum chemists 
‘a gists; aircraft, railway, and industrial 
engineers; purchasing agents and sales" 
engineers find*this compact, convenient 
volume handy in their daily work, 
AST M Standards on Petroleum P Prod- 
Lubricants, 1074 pages, ha 
' pric e $8.2 5, to membe rs, $6.60. 


and technolo- 


Wes 


rd 


Summation—J. M. Seamon. ime 


‘ST TP235, 76 pages, hard ¢ cover, pric 
$2.50, to membe rs $2.00. 


Bituminous Materials for 
Highway Construction, 
Waterproofing, and Roofing 


Compilation of Standards, D- 4, D-8 


LUDED in 
: “pills ation are 115 standard specifications, 
_methods of test, recommended pro- 
cedures, and definitions. Of these 31 
are new, revised, or have had their sta- 
tus changed since the previous edition 
a Significant additions to the ae 
tion in the form of new tentatives are — 
~ methods of testing bituminous road mix- -— 
these including: Resistance 
Deformation and Cohesion of Bitumi-— 
‘nous Mixtures by Means of the Hveem 
‘Apparatus; Resistance to Plastic Flow 
4 of Bituminous Mixtures; and P reparing 
: Bituminous Mixtures by Means of the 
January 1959 


Soaps and Other Detergents” 
Compilation of Standards,D-120 
volume ¢ 
standards, i of which are new 
have "had ‘their status ree cently 
shang. J. Three of the new methods 
eed tests for synthetic detergents and 
represent a significant addition to the 
7 coverage provided by the methods in 
this compilation. Alkylbenzene sul- 
 fonates, detergent alkvlate, and fatty 
alkyl sulfates are now covered in addi- 
to the previously good coverage of 
soaps, alkaline detergents, metal clean- 
¢@ rs, and the like. The compilation, 
sponsored by Committee D-12 on Soaps 
and Other Detergents, should prove 
use ful to commercial laundries, metal 
~ cleaners , and all concerned” ‘with the 


‘ture or use of cleaning materi- 

aa ASTM | Seeded on Soaps and Other 

Jetergents, 256 pages, pager et cove er, price 


$3. 50, 52. 800 


or 
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the superstrength alloys are also be ing 


1D) ed in the Electron 

Microscope Study of Titanium Alloy 
with 8 per cent M: anganese—First Prog- 
a ress Report of Non-Ferrous Task Group 


of Subcommittee XI on Electron Mi- | 


‘This volume, together with its com- 
compilation ‘Mineral Aggre- 
gates and Concrete” should prove in- 

valuable to highway engineers, state 


crostructure of Metals, 
~ highway departments, and others con- 
cerned with the national highway 


Vibratory Polishing of 
lectron. Microscopy—E. L. Long and 
gram. Builders, architects; and others R.J.Gray (abstract only), 
_ concerned with roofing and waterproof- A Technique for Easy | Removal of Direct 
ing will find this compilation extremely for Electron Microscopy—W. 
useful in their work. 
ASTM Standards on Bituminous Ma- 
terials for Highway Construction, Wa-— 


Bridges and E.L. Long, Jr. 
xamination of Metals bv Transmission 
terproofing, and Roofi ng, 488 pages, 
‘paper $4.75, to members 


Electron Mie roscopy—F. C. Bos- 
$3.80. 


well and E. Smith. 


A Study of Dislocations in Thin . Alumi- 
Symposium on Electron’ 


num Foils Elongated in the Electron 
~ Metallography 
Ve 


Mie roscope—H. G. F. Wilsdorf. 


loys—J. R. Milhalisin and K. G. Cx 
‘sented i in this sy mposium, metallurgists, 
spectroscopists, and engineers will fine 
new and comprehensive tech- 
: niques for the study of materials through 
the use of the electron mic roscope. 


Commercial Nickel-Base Alloys—W. 
 Bige low, J. A. Amy, L. Corey 


m) C. 


Application of Electron Diffraction es 


Electron Microscopy in Studies of 
Minor Phases of Heat- Resistant Al- ; 


January 1 


es, only the electron mic roscope study and J. W. Freeman. 
rapidly. Now, non-ferrous metals Selected Etchants for Electron Micro 
STP 245 126 pages, ha ard ec 
inches: 
4 
; ee A Modified Aparanines: for Me asuring the Vicat Heat Distortion Temperature 
by F. Gavan, Arms strong Cork ( ‘oO. 
. Hansen, Univ is t Co. 
A v1 geo by | Ultrasonic Absorption by 
Kelley, \\ 
— Analysis of ‘Suda reial Sodium | Tripolyphosph: ite by Reverse Flow Ion FE X- 
Hydrated Lime by D. R. Moorehead and W. Taylor, Commonwealth 
Instrument fer the Measurement of Pore-Size Distribution ny 
Sheppard and H. Westinghouse Electric Corp. 


of steels was contemplated. The use of =z lectron Probe Analysis of Segregation in 
scope Studies Magnesium Alloys— 
“studied, rs ine are; 245, 
ture Ives of the ASTM Bulletin 
An Improved 8-Hydroxyquinoline Method for the Determination of Mag- 
* New Me thod for De ‘termining the Wet Adherence of Supported 1 Films sto 
of Plastics by G. F. L. Ehlers, Wright Air Deve lopment Center. Sarde 
fs in Portland Cement nt Mortars by 
hy 
. Blank, and W. :. Thompson, Smith, Kline and F rench 
change Chromatography by R. H. Kolloff, Monsanto Chemical Co. 
Scientific and Industrial Research Organization. 
Improved and Semi- Automatic “Method of C ‘ondue ‘ting the Standard Hi: ard-— 
Fiery ition by N. W. Winslow, P rado Laboratories, and J. J. Shapiro, | 
P The Theory of Extreme Values by J. Mandel, National Bureau of Sts andes rds. et 
wear 


en first organized under ASTM aus- loys—W. C. Bige low, L.. « Brockway, 
this laboratory tool has expanded quite Inconel—L.. Birks and E. J. Brooks. 
n, Su mma ary—N ielsen nm “$4. .00, to members $3. 20.0 
bow Papers to ‘Appear i in n Future Issues of the ASTM Bulletin 
i nesium Oxide in Portland Cement by H. A. Be rman, National Bureau of | 
| Various Substrata by A. 3. Diamond, Eastman Kodak Co. st 
Further De wth heseed ber Use of the Armstrong Sandpa aper Abrasion Machine | 
Re lense of Alkalies by Sands and Ac Amix ‘tures 
sal. ca. 
‘| The Alkyl “asoni 
‘The Sucrose Extraction Method of Determining - ailable Calcium Oxide in 
Physical Changes in Setting Plaste by B. M. O’Ke lly, National Research 
| ness Test for Timber by A. P. Schniewind, University of California. agua 
‘Should Statistical Methods be Used to Prepare Materials Specifications by _ 
BU LLE 


= 
An Electron Metallographie Study of 
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“Inside ASTM” 
Free Literature 
To answer the questions and 
“needs of ASTM members and pros- 
pective members, the Society pub- 
lishes numerous manuals, lists, and — 
pamphlets about specific activitie oan 
of the Society. Many of these are’ 
annually to members. _ 
of the following publications may be 
obtained from the American Society 
for T esting Materials, Development 
4 Dept., 1916 Race Street, Philade 
3, Pennsylvania. Except 
_ where noted, single copies are free 
Annual Report of the Board of 
Directors, 
ASTM Standards. 
240 pp. Issued annually and sent 
to members and purchasers of the 
Book of ASTM Standards. 
AST M Sta 80} pp. 
| “tivity. 
of Special Technical Publica-_ 
tions, Compilations, Symposiums or 
Topical Discussions. 1898-1956. 
of ASTM P 32 
Catalogs all current public: 
tions; sent annually to members. 
OF older describing 1958 Book of 


couraging membership among your 
interested associates. 
AST M—Benefits of Sus 
AST 
So Now ou 
Member Booklet des scribes com- 
mittee operation and role of the 
committee member. copy. 
sent to each member and committee 


Man wal for Officers of Technical 


Committees. Prepared to help com- 
mittee offic ers in their duties. Free 
to committee officers upon request. 

a ASTM Charter for Districts and 
Manual for District Operation. Se 


Are a 


he 


to distriet officers and councilors 

upon election to office. 
number of copies are av 
others intere rested in dis 

és 
ties. 
Manual for Authors of A 

Papers. Free to authors or pros 
pective authors. = To others 50¢: 

AST BuLtetin Data Sheet. 

P resents information for those desir- 

ing to advertise in the ASTM | 


Bowen. 
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NINETEEN.’ SIXTE 
RACE STREET 
PENNA. 


bate st is Wes 


“East is 


“2 it first: “Kast is Kast and West is W est, | many like them who have traveled many 
and never the twain shall meet. ” The — thousands of miles to take a very con- 
structive part in the work of committees — 
: however, to describe the activities of 
ASTM in this country, the ‘ement, concrete, » pe ‘troleum, steel, plas 
= trary. In recent years, interest and and wood. 
bers in . ASTM committee work ie in the West, a subcommittee of Com- 
ea rapidly. As a result, East and — mittee D-20 on Plasties sponsored a 
West Coast groups have been moving 
plastics during the -Pacifie Area 
rdiza’ Me ting in Los Angeles. The obje ctive 
rt to say tha at ther re a not ; of this mee ting, to develop mo 
n years representation on many 
effectively fulfilled. Also, a ne ew sub- 
industries and groups. There have on wood adhesives of Com- 
. heen the Hannas, the Weintzes, the _ is organized 
Crarins, the 


quotation could not be used today, 
concerned with such key materials as 
activity on the part of West Coast mem- As an example of increasing activ ity 
very successful session on reinforced 
through researc ‘h and 
and participation in this wor 
important committees from Western 
4 
: Eas ink oast and W est Coast. 


Dressers, 


the 


-25-Year 
General Radio Co. 


ho 
Aloe, A. S., 


9 Aluminum Industries, Inc. 


American Society of ‘Engi- Gruse,W. A, 
meers Harrison Radiator 
*harle Motors Corp, 


Angel, Charles Mowbray 
- Antioch College Library Honolulu Board of Water oad 
Housel, William S. 


Association of Edispn Cos. 
Australia, Commonwealth ‘Scientific Isenburger, Herbert R 

Le Industrial Research Organization — Kosting, Peter R. = 

Besozzi, Leo 


Testing Laboratory 


_ Brust, Alvin W. 
Campus, A.A. 
"Chandler, Warren | R. 
Cone, Russell G. 
Crone, Alfred F. 
Dallas, City of, Public Works Dept. 
Dewey & Almy Chemical Co. 
Dunnell, William W., Je 


‘Evans Pipe Co., The 


Manufacturing 


Lotz, P. L. 
McCoy, 

Menzel,CarlA. 

Moore, John C. 


a Michigan- Standard Alloy Casting Co, Di- | 
Morgan, Edwin 


Palmer Thermometers, 
Phoenix Iron and Steel Co. = 
Quaker State Oil Refining Corp. 
Reed Roller Bit Co. 
ASTM BULLE TI 


‘Finley, Dozier 
Ford Instrument Co., 


EN 


standards activities. 


into two 


ASTM | Members 19: 193. 


in the work of the Society. These men — 
have recognized that the voice of the 
West should be hea ard i in our research and 


Our Board of Directors is 
increasing number of national meet- 
ings in the West. Our first national 
committee week west of the Mississippi 
was held in St. Louis in February, 1958; 
the Third Pacific Area Meeting (these — 
are now held about every three years) 
will be > in San Francisco in October, | 
1959; in 1962, the Spring Mecting is to © 
_be held in Dallas, Tex. Meanwhile, as 
might be expected, the center of gravity 
of membership in the United States 
= adually moves west, reflecting the 
growing numbers of Western individuals 
and companies in our Society. 


the first Pacific 
Mee ting in 1949, members of the ASTM 
taff, in their travels through the West 
Boy suc fully poe avored to arouse 


cess 


TO: 
s ‘Thus East and W = are moving closer 


together in ASTM. it must be a point 
considerable tion. to the many 
‘members from the Far West who, 
= many years in the past, have — 
made the long trek from their businesses 7 
homes" to: attend meetings | of 
Soe cie ty in the E vast. To them m, 


‘thei ‘ir ¢ ed support. Tt is be 
hoped that the increasing number of 
meetings scheduled for the West may 


al 


bea partial payment of that debt. 


4- 1959 
Richards 61 Inc. 


Schroder, Arthur 
Schroder, Ernest Melvill 


Richard. 


“Road -Dept., Sinnickson, Williar 


m 
“4 Sipe and Co., , James B. 
Sisler, 
= Florida Test Service, Inc. 
Southern Wood Co. 


 Textor, Ralph 
Turnbull, Edward D 
"United Carbon Co., The 
United States Rubber Co. 
Vickers, G. 


Carl Ww. 


 Widdell, H. E. 
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i 
he 
hg Bi ¢ 


ymposium on lesting of of Window ssemblies . . 
Problems of materials for 
defense program, for research, for Lurie, 
industry, and for better living will be are, Veto 
considered at some 350 technical com- Norwegian Test Methods in ans 
‘mittee meetings during the Society’s of Purdue Univ versity 
Committee Week at the Penn-Sheraton _ pe: in Building Rese: arch Inst. ae an indicated need for 
Hotel, P ittsburgh, February 2 to 6, for Research and the Devele this kind for use by the onstr 
In addition to the work of the tech- 
nical committees, there will be a tech-— 
nical session comprising a symposium 
on the testing of window assemblies, 


sponsored by Committee E-6 on Meth-_ 


of Testing ling | C Construc tions. 


wer Institute of Tee hnology a an d Co on- ‘This gives the latest. av ailable at ASTM Headquarters. Direet 
to U.S. Dele: ‘gation to the 


ip of R. Crepps 


is inte to 


“hip 


nh : 1ail notices of all district and committee meetings customarily distributed by 

nicl U, .N International Conference the officers of the respective groups should be the final source of information on 

the Pe: Uses of Atomic E inergy | and location of schedule does not attempt to list all’ 


G » meetings r rs 
Geneva, will be the guest of honor and neetings tions and 
speaker at a dinner to be held Wednes- = 


‘Inte rested visitors will be w veleoome to fy ton-Jefferson Hote!) 
Febreary 24 Committee week _ Pa. (Penn 


_ atte nd the symposium, the ‘Sheraton Hotel) 


the dinner whether or not they are Februar Committee on ‘Hydrocarbons and St. Louis, Mo. (Shera 


members of the Society. Most of the Related Materials uum 


committees will also welcome inte ‘rested (Sheraton Park “4 


20 Committee 0-2 D 20 on Plastics Washington, 


—intreduce themselves to the chairman February 19 Organization meeting of Committee E-15 on Analysis and Philadelphia, 


secretary and inform them of their in- Testing of Industrial Chemicals 


terest in the work of the committee. February 25 District 


Inst. 


Committee D-9 on Electrical nating Materials” 


The Pittsburgh District Counc il un- — 
> February 25 Committee B4 on Metallic Materials for Electrical Heating, Washington, 
der the ch: airmanship of J. R. Romualdi, Resistance and Electrical Contacts (Mayflower Hotel) 


assistant professor of civil enginee rig at February 26-27 Committee D-6 on Paper and Paper Products — New York, N. Y. 
Carnegie Institute of Technology, with: 4 Headquarters) 


the assista mce of Vice-Chairman E. J. 26- = F-1 on Materials: all El Electron ‘Tubes and Semi- Washington, 
Hole omb, . Aluminum Compa iny of. Amer- conductor (Mayflower Hotel) 
jea, and Secretary. A. Orr, Gulf Oil District Station, Texas 
Corp., is anning the ‘ommittee March 2° E13 on Absorption, Pittsburgh, Pa. (Penn 
Week dinner Sheraton Hotel) 
5 March Southwest District Dallas, Texas (South- 
Co.. and C. ‘aster March 4 Southwest District Norman, Okla. (Okla- 
: deans March 6 Rocky Mountain District Lake City, Utah 


MarchQ feathers District “Los "Angeles, Calif. 


mposium on March 10 Northern California District San Francisco, Calif. 

A bli 3 arch 11 Northern California District Berkeley, Calif. (Uni- 


P Committee D-13 on Textile Materials New York, ON, OY. 
In addition to the committe: (Sheraton McAlpin 


ties, there will be a symposium on Test- =) 2 
Committee E-6 on Methods of Testing — Apri Washington, D. 


Building C ‘onstructions. The tent: ative (Shoreham Hotel) 
‘April D- 10 0 on Containers Chicago, Ill. 


ist of pa ers to be presented follows: 
pape April 29 Detroit District Detroit, Mich. 


Pittsburgh, Pa. 
in E valua ating Fac tory Committee 14 on Mass Spectrometry Los Angeles, Calif. 


D-21 on Wax Polishes and Related as “Chicago 
Wilson and K. R. Solvason, National “Annual, Meeting Atlantic City, 


bs Francisco, «Calif. 
ts of Glass Performance—C, (Sheraton-Palace 
Frownfelter, Pittsburgh Plate Glass ye Hotel) 
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21-26. 


City, N N. of June 
Ack sessions on metals, 
high te mperature, fatigue, road and 
paving materials, ete., are also sqhed- 
uled. The April issue%of the ASTM 
BuLLeTin will carry the comple te de- 


Atter berg Limits 


partial preview of symposiums and 


SYMPOSIUMS Industrial ater 


Practical and Statistical Significance _ 
of Tests and Properties of 
Sponsored Committee D-4 on 


and Paving: M: ater 


‘Sponsored by 


National Costumes on 


The Society participated in the very Specifies ‘the steelmake and 


successful National Confere ne e on user might speak a 


he Id the 3 sof the I. Vv W ams 


the ASA, “the sti anc 


 Socie ty sponsore «da session on standard 
methods and specifications. Various 
cts of the subject and fields of m: 
terials were covered. President K. B. g 

4 Woods stressed the interrelationship be- 
tween standards and research, citing a 
number of instances where considerable 
‘search was needed before stand: ards 

could be prepared, Paul A. Archibald, 

thief metallurgist of Standard Steel 


Works Div., Baldwin-Lima-H: unilton 
orp., called attention to the: use of 


participation. 


tion work: 


4 ould participate by 


~mours 


Standards, New York City. Left to right: Paul A. Archibald, 
ASTM Director and Chief Metallurgist, Standard Steel Works 
Division, Baldwin-Lima-Hamilton Corp., Burnham, Pa.; Alfred 


aking She 


and Paving Materials 


Sponsored by C ‘ommittee D-i8 on 
‘Soils for Engineering Purpose 
Time Rate of Loading in Soil Testing _ 
Sponsored by Committee D-18 on 
tailed program of the meeting. Soils for Engineering P urposes | 


Identification of Water- Formed De- 


~ Methods of Te sting 
Spectroscopic Light Sources 


Sponsored by C ommitter on 
mission Spec troscopy 


of Bell Tele »~phone 
» the view 
to tl 
ard specific ations. Fron his long 
experience in committee work he em- 
_phasized the need for active consumer 
He urged all consuming — 
companies to participate in standardiz: a- 
even the smaller companies 


efforts in one committee. 8. 
-erans of Westinghouse E 
also discussed the question of the sig- 

nificance of standards to the consumer. 
Webber of E. 
& Co., Inc., covered the subject 


New Visual Aids 
and ‘Product Appear- 


‘= Sponsore by Americ an Soci 
ety for Engineering Education anc 


ASTM 
Cement Pix 


‘| Sponsored by y Committee | C- 


C-9 on 
Conerete and Concrete Aggregates | 

Road and Paving 

_ Sponsored by Committee D- 4 on 


Road and Paving Materials 


are. 


D 


ommittee 


ve 


ommitte e E-1 on 


standards for plasties from a very 
‘broad point of view, including inter-— 
society cooperation and participation in 
ation: ul sts and: rdization wor 


the chairman-_ 


ship of F. LaQue, senior vice -presi- 
of the From his long a 
sociation with the work he was able to 
give the entire session a unity so that a 
sense of significance of this standardiza- 
work was left with those attending. 
The proceedings of the entire con- 
ference be available through the 
ASA in the near future. This will in- 
a lude not only the papers of this session 7 4 
but the other interesting ad- 
dresses and papers presented through- 

out the conference. 


common language. 


point of the 


1e avail lability was unde 


conce ating their 
A. Rose- 
Cc orp. 


I. du Pont de N 


Painter, ASTM Executive Secretary; K. B. ” Woods, ASTM | 
President and Head, School of Civil Engineering, Purdue Uni- . 
versity; Frank L. LaQue, ASTM Vice-President and Vice- 


C. Webber, ASTM Director and Senior Supervisor, ‘Experimental — President and Manager, Development and Research Division, 


_ Station, Polychemicals Dept., Research Division, E. I. du Pont de © 
Nemours and Co., Inc., Wilmington, Del. ; A. As- 


The International Co., 
officer. at session. 


» Enc. York, wae was 


| 
| 
— 
— 
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a 
ae 
Speakers at the session sponsored by ASTM on “Standard sistant_Manager, Materials Engineering Dept., Westingho 
Methods and Specifications Foundations for Standardization in 
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ram Aids Understanding | 
of U. S. Abrosd 


dents to work in U. 8. industry 

the summer, as well as for U. §. stu- aa is Mr. L. W. ssor Ex Engine 

de nts work abroad pas growing Mechanic s, The Pennsylvania State University. “Through 
- popularity as 2 means of tr: tining stu- an oversight on our part, the photograph of Mr. Hu was 
other countries’ _ industrial not included with We include it herewith, 
techniques and to foster international ith our 


ternational Association for the Exchange 
contacts | orporation whic 1as im 
‘arl Johnson, 2 a 21 -old Swedist cal engineering. The Committee sends n re to Swe ade n, "pay. 
student of mechanical engineering in Corporation X a description of Mr. | ng his travel expenses, with increased 
the Royal Institute of Technology in s qualific ations. chnological skills ued a broader 
Stockholm, applies to the Swedish unde ‘rstanding of Amer rica and its 


train with an American company. trainee. 
His applic: ation is endorsed the nts, to ‘participate 
Royal Institute. comes to the U hited the program id, may get applic 


T The Swe edish AEST e penses. The committee assists him in STE Advi on 
campus. — S. companies may obtain 
making travel sa, 
naking travel plans, getting a visa, — information by writing to the 


Institute of International Education, 


application, along 


ith those ‘othe r recommentled and obtainin 
obtaining insurance. 
Swedish stude nts, to the IAESTE 


Committee in the United States Johnson works for C ‘orporation x —_Ine., 1 East 67th St. , New York 
stitute of International Education an on- -the-job trainee for a mini- 


| Cooperation 1958 B A 
Administration Sponsors Visit ing ook of ASTM Standards, 


typogr: aphic al errors have been discovered in Part The first is in 


ks A te: am of nine Spanish | engineers, — the Recommended Practice for Nomenclature for Synthetic Elastomers end : 
architec ts, and construc tion specialists s ~ Latices (D 1418 — 58 T), on p. 1819. At the end of Section 3 (Elastomers and : 
AST M rs on m- Rubbe rs), the letter ‘ ” should be inserted before the last item in the list, so 


its six-wee sit lastomers having carbon, oxy gen, nitrogen nin the polymer chain. 


_ the United States the team visitec is also an error i e Method o of Test for Te naile Prope athena P lastics | 


cities and nine states, with the primary (D 638 — 58 T), w ethod 


hich ars on p. 321 of Part 9, and on the same page in 
inte rest of studying new materials that 19: 58 pn, “AST M Standards: on Plastics.” In the formula in 
would be of interest to the Spanish 


: | Seetion 10(g), the ex ponent on X should be changed from a 3 tos a 2, $0. 
building and construction industry. 


During a 2-hr conference at Soc iety 
with members of the 


Headquarters Staff, the team was given s= 
general picture of ASTM. activities 
with special emphasis on the work ofthe 
Society in the building materials field. 
In the photograph, standing left to right: ; 4 
Ramon Vazquez, Consultant Architect, 


National Institute of Industry, and David 

_ G. Webb, Jr., Training Program Officer, 
International Housing Service, U. “- 
Housing and Home Finance Agency, who 
¥ accompanied the team. Seated clockwise 
- around the table from the left: Jose-Angel 
pet Carrion, Architect, Central Bureau, Na- 
tional Housing Inst. ; Jose Antonio Cor- 
Jose- -Antonio Arenillas, 

Technical Ceramex, S.L.; Jose 

_ Maria Yturriaga, Architect; Jose Siles, 

_ Interpreter; L. C. Gilbert, "ASTM Staff ; 
Manuel Master Builder ; Ricardo 


de Aguirre, Provincial Supervisor of 
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and tr: aining 
many different subjects might 
considered almost insurmountable, and 
perhaps we shall come rapidly to a 
that the most important 
thing underlying any of the curricula 
is to teach the undergraduate how to _ 
learn and think. He referred to the 
wider base of engineering training in-— 
more mathematics, physics, and 
chemistry, which seems to be receiving 
his remarks 1 resident Woods 
“pointed out the strong support given 
5 Society by Committees C-1 and = 
= -9, noting the impressive number of 


- ational officers that down through the 


vears had come from these committees. md 


In Attendance at Purdue Meeting 


A number of these men were present. 
to Painter, executive secretary, ASTM; _ Wo ods, head of the School ‘he Executive Secretary in his intro-. 
Civil Engineering, Purdue University, and president, ASTM; S. R. U. S. Pipe & on the im- 
Foundry Co., ph of Chicago District Council; W.H. Price, U. S. Bureau of Reclama- 
tion, Denver, and chairman of Committee C- 9% and M. N. Clair, president of Thompson & 


“AST work i 1 the te +hnic: al, ad I 


CHI AG The head of virtually every e gineering trative, mee tings fields, 


— college at Purdue attended Throughout the week of the mee 


two of the President's associates, Pro-| 
meeting in a sense Was a tribute ’ 
ASTM— | in Action 


Soe iety’s President, K. B. Wo fessors Dolch and McLaughlin, did 
Subject of Purdue Meeting - Head, School of Civil Enginee sring, yoeman work on registration and insur- 


t 
What» has called by seve Purdue, who with his a ociates, noted that adequate meeting room facilities 
he fine st lu ncheon host for the technic al ‘committee _ were ave ail: able. my of the ‘mbe 
Woods presided at had the privilege of inspecting Purdue’ 
niversity morial the lune heon, new Me emorial Building with ‘some of. 
Union in Ind., on Wednes- Bates’ talk was extremely in- the finest meeting facilities anywhere. 
ds ay, a ie ale 43. This featured an ad- 2 teresting and s ree iting and surely This building, dedicated in the 
dress by ASTM Vice-President Dr. A. gave every ASTM and committee mem- UP“ ards of ten million dollars. 
Allan Bates, vice-president of Research ber present a feeling of pride in the 
7 - and Developme nt, Portland Cement Society. His talk, based on the famous 
Association, on the subject “ASTM— oration by Pericles dealing with de- 
_ Democracy in Action.” Also on the mocracy, pointed out the counterparts 
program was a short pertinent talk on in the AST M theory and practice with 
— undergraduate engineering curricula by the important principles set forth by 
Dr. Reinhardt Schuhmann, Head, Met- the famous Greek statesman. <3 7 
allurgieal Engineering Dept., Purdue Bates emphasized how closely the 
- University. Executive Secretary Robe rt ASTM organize ition followed the Peri- 


Painter spoke | wiefly on ASTM?’s in- clean precepts. It was natural in this: 


a, terest in engineering education and the context that the responsibility of the 
active programs the Socie al is de velop- dividual to the whole org 
inginthisarea, ita essed. 


stressed. 


ing, including most of the me smbers of  handiea ap, drove me 


There were almost 200° in ‘the meet- _ ta Dr. Schuhm nn, e\ with a pe 
vO or three 


Committee C-1 on Cement, and C-9 on tt sential points in ( 
and Concrete Aggregate e8, but volved matter of engi- : 
neering curricula. The terrific problem Fee ured at 


Messrs. R. Wallace, 


vend Foundry '0., chairman; 
Parker, Joslyn Mfg. & Supply Co., vice- 

“chairman; and C. S. Ms venair, heme 
Steel C 0. tary, a! long with a num- 


J Di Me 
District 
hiladelphi a Dr. Hugh re Institute, Phila. 


Feb. 25 hee Southwe vest Prof. kK. B. Woods Houston 


at 
— 
— 
tm 
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sentatives of industrial management q 
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Statistical | Help Offered ASTM Technica 


I of Committee E-llis carry a heavy responsibility for the 


called its “Committee on ASTM Probe statistical validity of sampling plans 4 ipplic ation a “eut and dried’ for 
: te ‘ms.’ Made up of associate members _ techniques for expressing prec ision, mul: 1 are very few, , as will be found true, 
of E-11 appointed from ASTM tech- ‘The area of statistics is one in which — if one stops to think about it, in any . 
nical committees and representatives of, almost any technically trained person 2 field of science. The attempt to legis- — 
, E-11 main committee, Subcom- ° feels he has a right to dabble. Al- late specific rules of action in areas- 
_ mittee Tis chaired by the vic e chairman: ; — though, by and large, we trust technical — where the latitude for decision is very 
of Committee E-11, C. A. Bie ‘king. people be adequ: ately trained in broad, as in the identification of prop- 
Technical committee re presentatives mathematics, this is not true of mathe- erties of materials, can le ad only to 
transmit to Committee E-11 problems matical statistics. B and large, | even frustr: tion. There for e, sti tatis tical 


on the application of statistical bs present curriy ‘ula of technical i stitu- rules must be broad on 


in standardization, and relay back to tions giving ne ew eng ineers. the application of a -ampling 
the technical ~ommitte eS inform: ation. on ade qua ate a bac ‘ground in statistic table or series of tables. The descrip 
the activities of C ommittee F-11. as they are in other branches of mathe- __ tion of the general “rules of play” 
The subcommittee meets it least once matics. C onsequently, the 
‘a year, usually at the time of the Annual matter of statistics is widely misunder-_ 
Meeting of the Socie ty, but also fre- stood and just as widely misapplied. 
aa during Committee W eek. Mee te _Itis a matter of misapplied haste for a _ tistical aspects of standards under its 
ing are open to aif interested persons in technical committee to release proposed _ jurisdiction should be satisfied with 
attend: ance at the ASTM meeting. == —_—_ standards, even in the “for inform: ation — :< anything less than the best professional | 
area in which Subcommittee | only’ which mishandle statistics advice, 
very well xpand its usefulness to 


technical committees is in the Celebrate 1 5th A Anniversary in Chicago 
‘3 ised standards for adequacy of statis- 

tical: _ implic: ations: For example, the 
qui intitative ts of sampling 


are 
usually within the capabilities of 
untrained statisticians, no com- 

= inte in improving the sta- 


within the purvie w of 
Also, quantitative aspects of 
test procedures, such as their precision 
accuracy, are proper subjects for 
scrutiny and constructive criticism by 
‘In the past, many tec ‘hnical commit 
tees sought the assistance 
ommitte E-1 in the early stages of 
tion of the sti atistical sections 
ards. Although there is no 
mal requirement for review prior to 
publication, an increased use of Sub- to R, Rear Row: Toman— Victor, \—Goodrich, Aravosis—Alllis D'Olier 


committee I for this purpose desir: shle —Raybestos, Nordman— Firestone, Berry—Rogers, Lippert—Mitchell & Smith, Bukzin—U. 


Navy, Luebeck—Felt Products, Messenger—Garlock, Matelski—Wolverine, Saunders—U. 
& several reasons. With more and 


“the 


(Gasket Materials) which met in in Chicago, Ill., ‘October 8, 1958 


more committees bee oming aware of Stickel—Texon, Nelson —Electromotive, Hawkes—Mitchell & Smith, Fels—Armstrong, 
the importance of tie statistical aspe cts” Malcomson ~DuPont, Crampton—Felt Products, "Wager Mundet. 
standards, the need for some com- ront Row: 

Ka s—Farnam Potepan— —Green- Ramage—Latex Fibers 


more necessary. Also, statistics, like This is ‘the tha at ‘deve is responsib le for . ASTM Method D 
any specialized area of technology, re- ee Method of Test for Compressibility and Recovery of Gasket Materials, and — 
quires a very high degree of soph istic a- ASTM D 1170 (SAE 90R), Spec. for Non-Metallic Gasket Materials for General 
tion in the discipline applied, particu- ey. heneeanieis and Aeronautical Purposes. After issuance, a critical examination of — 
larly when rules having wide applic: a- D 1170 by the committee and discussion with other users revealed the need for _ 
bility throughout the field of testing a many desirable improvements. In order to produce a more usable and accept: able | 
are concerned. — For example, nonchem- “- a tool for industry, tle committee recently completed a general revision of D 1 170 
ists are not likely to contribute much — (SAE 90R). | As a result of excellent cooperation from the military, the m: jor - 
aspects of a. test. areas of MIL- -G-12803A area near duplicate of 
ly, nonstatisticians or slightly Organized in 1943, the committee, , three of whose present have serve 
statisticians cannot be expecte for over fourteen ears r ‘Vth annivers 
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low-alkali requirement to be in- ther r by agreeing that one of the exist-_ 
a ‘: cluded as a note in the specifications — ing data cards was correct or by obtain- 
Committee Die Pi for portland cement (C 150 and C 175) ing a suitable sample of the material 
Notes > was critically reviewed in the light and substituting the correct data. 
ee ae ee negative votes received i in a recent com- Since that time the project has indexed 
“* Sourees of such advice are by no mittee letter ballot. The specification many of the existing patterns, , and has 
means limited to Committee E-ll. for masonry cement (C 91) will be re-_ - supplied data on a number of 
However, he re is a specialized group Vis ed as the result of action taken by rials. 
within the Society framework, vitally the. committee which will improve the At its meeting on No 
interested in its activities, aware of the — unde ‘standing and intent of the speci- ea Pittsburgh the comm 
seriousness of the proble ms involved by fication in respect to the | roporti: ‘mended to t ne oil 
long exposure to the m in AST M, masonry cement : and ble nded_ sand. 8 ociate editors of the a file that full 
and available for advie practical This will bring it more in line with the use be made of graduate students 
Federal specification. A_ staining test their schools to develop new data for 
on masonry cement will be considered, the file. s Such work would be paid for 
well as the determination of soluble from joint committee funds. — 
alkali by means of flame photometry. . “3 Another developme nt of great in- 
Twelve laboratories are participating in terest to people using X-ray powder dif- in 
p R 7 dards a joint program with Committee C-12 fraction data is the decision to stop — 
the effect of time of setting as affect-— printing the data in sets 1 to 5 on the 3 
At the meeting of C ommittee éi oni ing the water — retention of masonry: _ by 5-in. cards and to issue two books, 


re ement on December and 2, the one cove ring the data for organic mate- 
me Reference Laboratory re rials and the other, data for inorganic 
that a 12th Inspection Tour was we X.- Ray Powder ata materials. The and 
advanced and the in- Program Expa cards will be continued. The editors 
volved in the expansion of inspection am are convinced that the ds ata in sets 1 to. 
service to inelude concre te inspection —- BB a to ‘Supplement Data C Cards a 5 are now in very stable form and that 
service were being resolved. The chem- mos after giving these data a final careful 
an ilysis active that in editorial review, publication in book 
reviewing ASTM and Federal methods Ray Associateship— at the Bure au of form is feasible. Prices of such books — 
for the purpose of resolving differences. Stand: will now be expanded by will be much the in the present 
A review of data from a round- robin increasing the available funds to pro- Prices of the card file. Similar books 
; test program on portland blast-furns ace vide for three full-time assistants. In are planned for publication when the — 
slag cement has indicated the accept- 1949 the X-Ray Associateship was es- data in subsequent se sets of tl the card file 
ability of the heat of hydration test tablished on a temporary basis by the scome stabilized. 
method (C 186) for use with portland Joint Committee on Chemical Analysis: 

ble ist-furnace cement. ‘The results in- Powder Diffraction Methods to pro 
dicate, however, a need for improving — vide for one technician for one year. 
the r eproduc ‘ibility of re esults, The first job of the associateship was to 

Clarification of the concept of work- 4 review existing data in the card file oncre thee | 
ability of cement pastes and mortars and to elimin: ite cases of several diffrac- nuclear install: ations will receive full | 


has been studied with a report expected rns for the same material consideration of a new subcommittee 


with the fineness of cement, a survey of 
the industry is being conducted to “l 
- tain information on bleeding rates and 
capac ities compare ‘d to fineness. Good | 
 éorrelation is indicated for d: ate from 
the cooperative test series for compari: 
son of strengths between 2-in. cubes 
and 40-mm prisms, 

he mee hanical mixing of cement 
paste has been the of a coopera-_ 
tive investigation by laboratories 
using ten diffe ‘rent cements, most 

whie h are aire entraining non- air en- 

training ty pes his um 


Organizing Committee for Committee E-15 on Analysis and Testing of Industrial Chemicals, 


ne method d at the N: al Bur- which met at ASTM on 1,1958 
of ‘Sti andards in comparison with» 


left to right are R. E. Hess, ASTM Technical Secretary; ek Sobatzki, Rohm & 


of “A, B. Steele, Carbide & Carbon Chenteals Co.; “Webber, 
Pont Co., chairman, Committee E-1 on Methods of Testing; and W. E. Sisco, American 
re quire ean nts for norms al consiste ne ie. Cyanamid Co. Messrs. Johnson, Stillman, and Webber were present by invitation | because 
i as found with the use of the mechan- of their interests in closely related activities. H.V. Moss, Monsanto Chemical Co., member 
ical mixing procedure. A cooperative of the committee, was unable to be present. 
7 Plans are to formally organize the new committee at a meeting to be held on Thursday, 
February 19, at ASTM Headquarters. © While attendance will be by invitation, it is hoped © 

na that all who are ica in participating will anes Headquarters so that an invitation may be 
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test program on optimum SOs; cotitent 
based on volume change of mortar speci- 


mens is pl: anned. 
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authorized at the meeting of Committ 


on Cone ‘rete and Cone rete Aggre- in AST 
gates he ld at Purdue Unive ‘Tsity, Decem- 
3 to 5. 


be under the chairmanship of Prof. 
_ Milos Polivka, University of California. 


now outlined 


ing concrete specimens as 
Me thod Cc 3 
edures are bein 


- The new subcommittee will ea complete report of data on the l/d ratio 


for concrete test cylinders is expected 


a at the next meeting of the committee. 


The use of epoxy resins and related with information on molded and sawed 


materials with concrete has led to the 
formation of a study group to present 
recommendations to the committee on 


the need for "stands irds for these types of 
iterials. 


he of mineral admix- 
me in preventing excessive expansion 


caused by alkali-aggregate reaction can 


determined by a new method of test 


by the committee, T he 
method may be used as a prelimin ary or 
screening test for determining the rela- 


nt admixtures, lest methods for 


tive effectiveness of a number of diffe TH 


2 overing air ¢ ontent 


ALDEN: 


specime ns and lightweight aggregate 


for pre paring and nates concrete a 
inders and beams for compressive and 
fle ‘xural stre ngth will les ad to furthe 


: 
lightweight aggregate on specified in 1c 


330 T were felt to be unnecessary, and 
was ti iken to de ‘te suc 


aggregate are under development, to- 
>. gether with a review of gradation and 


clarification of the proc edures, uniformity of lightweight aggregate as 


he Los Angeles abrasion test proce- now specified. 
~ dure is being used to evaluate the effect 


different machines on abrasion loss 
using duplicate sets of samples. 


reviewed. This method is being de- 


mples. A 
proposed method of test of voids in | 
stone-sand fine aggregate is now being i 


Definitions of initial final setting 
times were approved in subcommittee 
and will be ¢ ire ulated to ommittee 


in a revision of the Proctor 
needle penetration method for rate of 


-= modulus of elasticity and for creep - signed to determine the angul: arity of od hi ardening of mortars (C 403 T). 


have progressed to the particles 


al draft stage. P rogress  W: as 
- ported on two projec ts on pore structure 7 
and surface area. 
and Ge rel of pare chi arac ter- 


otes 


new tec in hain 


The adjective. “explosive” 


” 


is applied 


freque ntly to such basic fac tors of the 


A 
~The ceme content of h concrete 
-as determined by the Willis-Hime 
received considerable attention 
and nares sion but the re was no 


he committee, toge ‘ther with Com- 
mittee C-1, _ partic ipated in ; a lune ‘heon 
sponsored by the Chie: ago District. 
‘Talks by Prof. Re inhart Schuhmann, 
Purdue Unive rsity, ASTM Vic 
President A. featured the 
luncheon progr: 
be of industry re pre senti 
faculty me «mbers of Purdue Unive rsity.. 


high tribute to ASTM ide so many re- 
sponsible leaders in industry, education, 


era as population growth, cold and rnme nt, alre ady busy ith ‘ir 


war, and technology . And, ae 


growth al stions, of milit ary 


ti: to est ablish a bette wake 
of the role that research plays in the 


techniques, of knowledge. In | the 
= ahead history cannot repeat it- | 


standards developed by the. Society. 
self because history provides no prec C ‘It is felt that such a better understand- 
= for our present situation . Perh: aps a ing will increase the professional stature 
is only in the realm of the mes Soci and thus make it more 


—Research | Comes First’ 


on P Petrole ‘um Products ie ail the 


be nefit of ve ry extensive research pro-— 
grams from many organizations 
establishing the test methods. Through 
the years and today these important 

test me ‘thods being rev ised 
quently to accord 


ac "The ac itself must arise 
he working technical 
urges the 


in find 


eve 
Ww illy-nilly ‘in mi: trom ber chs 
Along with the rest of the world, our - 


eS ine in their 


te als nan) 
Behind nearly eve every - ASTM standard 


- Society is at a crossroads. => ither we there is a tremendous reservoir of re- 


adapt ourselves to the new order or we 
lapse into desuetude, 
Consciously and subconse iously the 
administrative, executive, and working 

e lements of the Society are keenly aw are 
these serious proble ms. On every” 

hand we see evidences of active con-— 


sider: ation and progress. Indeed, it is 
J 


i 
tle 
4 Phillips I etroleum Ce o. (Retired), B: artles- 


ville, Okla. 


search and development, related often 
to raw materials, ,manufacture, and 
utilization. That the final appraisal of 
the standard frequently is a rather hum- 
drum series of roundgrobin tests has a 
tende ney to obscureithe real research 
origins of the standard. 
In the field of petroleum, with which 
the writer “most familiar, many 


M ate andards can 


future plans a more deliberate p 
for publications relating to the 
kgrounds of current ASTM st 
ardization activities. 
The details of a series robin 
tests relating to an ASTM standard may 
be a very trivial technical or ail: 
contribution, On the other hand, the 
reasons why the series of tests were 
‘conducted are often of outstanding 
significance. Properly treated, such 
discussions can be extremely useful ad- 
— ditions to the technical literature. And 
is a large of ASTM 


part the Soc iety’s 
mew 


ASTM — 


a A . SOmmittee § 
— 
irre. — 4 ? 
— 
7 
| 
ty lead as information in the ASTM 
with ep to the Society’s future planning, a 
addition to the numerous other fac- 
the administrative and executive eche- 
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cent 


nt ourve on rat tigue 


A Report of . ncn Mon urvey of ASTM Committee E. 9 on on Fatigue 


YEARS AGO some in re rephr: ising some titles strength of N-155 alloy 


a 9 on Fatigue published — to afford as descriptive phrasing as is at elevated temperatures. 
the results of surveys of available fa- compatible with reasonable brevity. General Elec lectric and: 


tigue testing facilities and projec The questionnaire also asked about 

under way. In ay a Survey projec ts plannec the immediate super-: -alloy s. 


"Subcommittee III sent out a que stion- future. About 41 were listed; ; these are 
naire concerning recent activities in the it luded in the second tabulation fol- ‘ 
ld of fatigue. Copies were ,kent to bowing. 7 atigne 8 of spotwel 
approximately 180 universities, research Suggestions for needed researc h in 
institutes, government laboratories, and fatigue were also requested. The scat- semblie wien 
industrial laboratories known’ téred replies to this question have been For National ‘A¢ ivisory 
rested in the field. About 93 replies tiirned over to Subcommittee I on for Aeronautics: 
were rece ‘ived during 11 search for their analysis: and cons idera- (d) Experimental  inve estigation of 


About 50 laboratories reported some ‘Thee was slo. question asked 
161 programs under way. The titles concerning facilities available for con- (e) Fi atigue behavior 
of these projects are listed in the fol- ducting commere inl testing. structural beams. 

tubulation, arranged acéo (f) Fatigue-crack propsetion 

_to the labo ratory in which the work al lv 
ubcomn ittee has p cludes s repo the Norton Co.: 
subcommit nittee has boon r rep rt. ia (g) Effect of 
residual stre sses and f: 
Strength of a hardened steel. 


“Alle iia! Ludlum Steel C = (f) Resonant-fatigue tests of forged — on the fatigue strength of sin- | 
 Axial-loading fatigue study plates of SAE 1048 steel with tered aluminum powder. 
Alloy A-286 at 1200 F. various surfaces. A system for automatic proc- 
totating-be ‘nding fatigue Resonant-fatigue tes sts of essing of fatigue data. 
of Alloy AF-71 at room tem- rolled plate speci imens of Be'l Telephone Laborat: ories, Ine.: 
American Steel Foundries: Resonant- fatigue tests on shot- 
Determination of rotating-bend- -peened and unpeened sections 7. Boeing Airplane Co.: 
ing endurance limit of Wearpact of railroad wheels. (a) Fatigue te 6. tita- 
(low-alloy ateel at high hard-_ Rotating-bending fatigue nium-alloy extrusion. 
"¢-* of ARMCO 22-4-9 stainless Fatigue tests of 7079-16 and 
= MCOSteelCorp.:: steel at te emperatures from 200 2014-T6 aluminum-: alloy sheet. 
a) Corrosion-fatigue tests of 17-7 to 1400 atigue tests of aluminum and 
PH and of 17-7 type 301 shee ts. 4. Armour Research Foundation: magnesium-alloy cast ings. 
Fatigue tests (as pin-ended For Curtiss-Wright Corp., Ww right Fatigue tests of cold-wor 
columns) of 0.015-in. full-hard Aeronautical Division: 2024-T aluminum-alloy sheet. 
S8taintess steel sheet specimens. Klevated- -temperature tensile- Fatigue tests of milled 
(e) Fatigue tests of beam sections  fatiguetests. milled-plus-shotpeene d7 178-T6_ 
of 17-7 PH stainless steel sheet. (b) Tensile-fatigue propertie -s of tur- af aluminum-alloy plate. 
d) Flexural- fatigue tests of 17-7 bine blade alloys. (f) Study of fretting. 
and of 17-7 type 301 sheet. or Wright Air Development Cen- University: 
tests on helical springs of 17-7 (c) F ‘atigue strength of metals sub- Department of Army: 
jected to triaxial stresses. (a) Basic research on fatigue fail-— 
Fatigue studies of S AF 43 ures under combined stress. 
a 4350 steel at 270 to S10 ksi 9. Canadian Bureau of Mines: 
he tensile strength levels. (a) Fatigue-damage study. 
Battelle Memorial Institute, 5. Battelle Memorial Institute: (b) Stress history. 
x Chairman of Subcommittee III in fag. For ASTM-ASME Joint High-Tem- _ 10. Case Institute: a 4 


Am. Soc. Testing Mats., Vol. perature Panel: For Steel Founders’ Society of 


2). ‘(a) F: actors -influe encing ing the notch 
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(a ye Study of the con comparative « engi- ; 
neering characteristics of stee an 
castings and equivalent weld-— 
ments. 
For Wright Ait Development Cen- 

a (a) Fatigue under random loadings. 


For Pressure Vessel Research Com- 
Curtiss-W right Corp., Propeller Divi- 


Fatigue stuidies of high- strength 
bronze materials. 


Fatigue studies of welding: 
fluxes. 
r Wright Air Development Center, kt Le 
Investigation materials-fa-_ 
Fe or Wright Air Deve lopment Center, — 
Propeller Laboratory: 
oO Effect of surface treatment of 
aluminum and titanium: 
fatigue strengt h 
Curtise-W right ( ‘orp., 


(a) 


The effect composite: 


Ww oods- -nickel ond Wi atts-nickel 

AMS-5613. 

(b) Fatigue properties of air-melted — 
vacuum-melted WAD-8105. 

(e a Fatigue properties of cast alu- 
7 minum alloys, RR-250 and RR- 

) Fs atique properties of cast - 


) 


0 
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Wright A 


F: atigue properties of Republic 
‘atigue properties of v 
argon cast Inconel-713. 

9g) Fatigue properties of vac 
east Udimet-600. 
: — ne.: 


ast ring on the 
fatigue life of 7075-T6 extru- 
sion, 
Fatigue and sts atic strengths | 
mollerized SALE 4130 steel. 
Hydraulic-pulsing fatigue t test of 7 
356-T6 and A356-T61 alu- 
minum casting alloys. 
r stre ~ of shot- 
Surface finish versus fatigue 
life of 2014-T6 aluminum and 
O-HTAmagnesium 


Improv ing 


s 


Air Foree, Air Material 
Improving life of formed 
stainle ss steel hydr: iulie tubing 
by prestressing, 
sth of hydraulic 


Be (a) Effect of several suriace finishes 


Illinois, U niversity of: * 


7 Pont de Nemours and Co., 
aes .» Engineering Re search Labora- 


- 


(a) Plastic fatigue 
_-pressure vessels. 
For Welding Research Council of 
the American Welding Society: 
toom-temperature fatigue re- 


Fatigue studies of high-strength ance of pressure vessels. 
(¢ 


) High-temperature creep ‘resist- 
of pressure vessels, 
(e 1) Hy drostatic compression for i im- 
proving the fatigue resistance 
 ofspotwelds, 
7. F ‘afnir Bearing Co., Ince.: 
18. General Electric Co.: 4 


on the endurance limit of ritey 
of cold working on 
fatigue strength 
‘or W right Air Deve Center: 
Helicopter blade structural ma-_ 
Base, Air Material Command: 
(a) Development. program for 
sistance spot welding and seam 
welding of aluminum alloys : 
For American Railway Engineering 
Assn. and American 
Steel Inst.: = 
Investigation of fatigue failures 
For National Advisory Committee e 
for Aeronautics: 
Fatigue damage during com- 
For Wright Air De .velopment Cen- 
Fatigue behavior of alloys of 
molybdenum diluted with 


bon and nitroge 
F or General Electric Co. 
Dur: bility of mean stress 


Tron and 


conditions of const: mean 

end applied strain, 
For U. S. Navi él Bureau of Ord- 
Investigntipn of fatigue char- 
acteristics “ol iea‘led SAE 4340 


atigue tests of anodized alu- ‘Minois, U ity of, 


id connection in re infore- 


(@) a) 


eyeles in ial- fatigue 
Association of American Rail- 
roads, Bureau of Public Roads: 
Flexural-fatigue strength of 
welded beams and girders. ae 


Iinois Divis sion of Highw: uy 


“da 
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0b. 20b. Illinois, 


Effec t of pressure on the 
fatigue strength of riveted 


Effects of repeated loadings on ; 
struc tural connections 4) with 
high-strength bolts. 
Static and fatigue tests of 
structural joints with over- — 
stressed high-tensile steel bolts. 
Static and fatigue tests of 
rivets and high-strength bolts g 
indirecttension, 
We ‘Iding Research Counc il, AISI 
Engineering Foundation: 
il-fatigue evaluation of | 
small, round, notehed specimens 
‘ate of alloy steels at room tempera- 
_ or Welding Research Coun 
}) Theoretical analysis of exi 
_dataonfatigue, 
University of, Theoretical 
and | Applied Mechanics De partment: 
a For U.S. Navy, Bureau of Ships: | 
(a) Repeated-load studies of welded 
and clad plate. 
For Institute of Atomic Research: | 
(a) F atigue testing uranium at el 
ated temperatur 
Lehigh University: 
For KSM Products, Ine 
(a) Fatigue-strength study of ian 
shear connectors for composite 
br 
‘or University Research C ommittee, 
Welding Research Council. 
celerated fatigue testing (Pr 
method) of welde joints. 


Lessells and Associates, Inc.: 


(a) Corrosion fatigue of aluminum 


(b) Fatigue of large diesel 
(ec) Surface fatigue of leaded steels. 
For Wright Air Development Cen- 
ter, Materials Laboratory: 
(a) Axial-fatigue tests of high- 
__ strength steels 


Protective shotpeening of pr 
For Raytheon M: snufac turing Co.: 
(f) Surface fatigue of non-ferrous 
= (a) Fatigue life of roller ch: ain ond 
silent ch: — 
Lockheed Aircraft Corp.: er 
Spectrum loading study. 
26. Martin Co., 
Wright Air Development C 
ter, Materials Laboratory: 
(b) Development of sandwich con-— 
tion mate ‘rial for high-— 
Massac husetts Institute of Technol- 
For Wright Air Development Center: 
(a) Relationship between fatigue by 
and metallurgical structures. 
» Menasco Manufacturing Co.: ten 
Fatigue stre of steel babes. 
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of fatigue proper- 


Minnesota, Unive rsity of, Departme ia 


oa For Wright Air Development Cen 
(a) € Jumulative fatigue damage. 
(b) Effects of complex 


patter’ on the e prop- 
erties Uf me tals, 


Fretting tit anium 


Expe rimet nts al evaluation 
bending and iXial- loading 

hof al fatigue properties of — 

Effect of nonlinear stress-strain 4, 

properties on 38. Republic Steel Corp., Titanium 

stress distribution with particu- scarch Laboratory: 


lar reference to notched speci- 
ing W ith endurance-limit fa-— 


(f) Effect of static prestrain on P rot tigue determinations on notched 


rties of unnotche d and unnote ched spe cimens 


room tempe rature ative of apes 
i 
ane ate ale tem veratures. 
P titanium alloys, he treat- 


ments. 
creep, their re to ents. = 


‘notch geometry, stress gradi- 9. use University 


For Ke 1s Wheel C 
(a) Deve lopment of processes whic 


will result um 
lithium “<— ill result in the maxim im 


flltoride. in service life of light-alloy wheels. 

gliloy sheet apecimens. or Aeronautics 

(c) we in (b) Tension- ssion fi itigue 


tural aluminum alloys. tests of several alloys to dete 


“Materials 
Study of high-stress damping 
and the mechanism of fatigue 
ia high-purity aluminum. 
Axial-stress fatigue, creep, ‘and 7 
rupture properties of unnotched — 
and notched specimens of new w 

heat-resistant alloys. 

Basic study of sonic —— 

Effect of an increasing cyclic 

modulus on bending-fatigue 


fatigue 


30. N 


"tory: 


stress 


(a! Effect of hardness on the 
tigue strength of notched ne 
4340 steel tested with 


33. 


uf (b) Large-seale fatigue tests of 
Joints in reinforced plastics. 
34. North American Aviation, Inc., Mis- 
stile Development Division: 
Comparative Mechanical and 
endurance (ander bending and 
under tension-tension ) of Chem- 
milled, machine-milled, and par-_ 
‘a ent steel alloys and titanium 
35. Ontario Researc arch Foundation: 
(a) T he progress of (dam-_ 
: age), followed by magnetic and 


ultrasonic testing methods. 


“ffects of atmosphe ric corrosion mine their suitabilit) 
VACA-Lewis Flight-Propulsion Labo- Relation between direc t-stress 
‘and cee on the clevated- (SAE 4340) without or with 
(b) ) Investigation of e 
W aspalloy having different ag- of concentrs and 
National Bureau of ment on rots iting-bending 
ay The effect of load level and 
subje to repeated 
Laboratory; Army” Ordnance C Corps, 
hardness on fatigue life of tor- 
orest Products Laboratory: 
Fatigue resistance of one-quar- 
or Wright Air Deve lope nt Cente 


on fatigue behavior of aircraft 
‘tural aluminum alloys. or Watertown Arsenal: 
ratory: and bending fatigue of high- 
atre ) si) stee 
(a) E ffects of solution treatment 2: strength (200-270 ksi) steel 
temperature fatigue strength of hydrogenembrittlement. | 
Ineo-700alloy, 
vated-tem- 
we, combined stress-rup- Design propertic s of high 
pate fatigue strength of strength steels in the prese nee 
ing treatments and moly bde hydrogen embrittlement. 
Effects of hydrogen 
For U. 8. Nz avy, Bureau of tigue properties of high-stre 
nautiess 
velic history on cumulative- 
damage ratio of structural ele- 
“New York Naval Shipyard, Materials 
Island Arsenal: 
(a) Effect of preset strain of 
For Association of American Rail- 
2 ter-scale railroad bridge string- 
Materials Laboratory: 
(b) prope rtios ofr re ed 


Wright Air Development Cen- 


Ne aval Air Deeeliniiens Center: 
For U . S. Navy, Bureau of Aero- 
nauties: 
Development of bomb suspen- 
sion hook materi: als for bomb 


ot acklesandracks. 


Endurance tests of aluminum at 
and of magnesium alloys con- a 
taining various degrees of dis- 
persed discontinuities. 


ata 


8. Naval Air Material ® eater: 
For ag N: avy, 
nauties: 
to 
properties of S-816 alloy by sur- 
fi ice treatment. 
concerning the fatigue char- 
acteristics of full-ses ale aircraft. 
Development of information 7 
concerning the fatigue har-— 
acteristics of full-scale aircraft” 
(« 1) Direct-stress enduraace te 
cont: iining various degree 
dispersed dise ontinuities. 
(e Effect of hard anodic coating 
the flexural-fatigue properties 
-@ aluminum alloys. 
ffect of anodic coating on the 
flexural- fatigue 
magnesium. 
Effect of coatings other than_ 
the rotating-bending 
properties of —high-stre ngth 
Effect of load level and cyclic 
history -cumulative-damage 
ratio of structural elements s 
jected to repeated loads. | 
ffect of plating on rotating- 
bending and flexural-fatigue 
havior of high-strength steels. 
E of on fatigue 
aluminum 


of 7075 


perature — 
Elevated-temperature flexural-_ 
af fatigue tests of brazed S-816 
(m) Evaluation the rot: iting- 
bending fatigue properties of 
7079 aluminum- alloy hat forg- 
(n) Fatigue ev aluation blind 
structural 56-S aluminum-alloy 
‘rivets. 
) Rotating-bending axial- 
loading fatigue evaluation of 
properties throughout a large 
= (p) Rotating-bending ind direct 
evaluation of 


 strengthlevels. 
Rotating-bending eval- 


uation of brush-plating proc ess. 
Rotating-be nding fatigue evalu- 
4 
"ation of coating deposited from 
chromium-plating bath contain- 
-ingspecialadditive. 
 Repew ated- d-bending | fatigue eval- 


= 


an 43 |" 
— 
— 
— 
tm 
— 
— 
(k) Effect of vibratory stresses 
€ 
— 
4 


uation of Cru Tit: anium | 


Rotating-bending fatigue evalu- 


a ation of Thermenol at room tem- 
; as and at elevated tem- 
es 
(u Rotating-bending fatigue eval- 
uation of XA-140- F aluminum 


alloy at room te me rature 
v 
U. 8. Navy Department, 
(a) ) Endurance tests” of aluminum 
and of magnesium alloys 
APPE 
F AT IGUE PROJECTS PLANNED 


American Steel Foundries: 
(a) ) Comparison of Wearpact stee 
with higher carbon ontent 

and higher tensile strength. 
¢ (6) Comparison of Wearpact steel 
with normal and modified grade 


Effects of rare earth e ‘lements on 


ae. cast and forged steels. aise. 


. American Welding Society, Pressure 
Vessel Research Committee: 
Plastic fatigue tests of pressure 

Iftect of decarburizing. on 
tating-bending fatigue strength 
of SAE 4340 and 4330 steels | 
heat treated to various stre ngth — 
levels. The effect of shotpeen- 

ing the as-heat-treated surface 
also be investigated. 
>> (b) Rotating-bending fatigue tests 

Consutcode SAE 4340 steel 

to determine whether this type > 

of melting has any advantage 


SAE 4340 steel. 


9 


Detec early d: am- 
b) Effect case removal on the 
fatigue properties of AMS-6: 260 
iffect of forging bar’ { 
flow lines on the fatigue — 
260. 

Endurance te sting of precision 


forged titanium compressor 

tor bl: ides. 

Evalu: ation of shotpeening on 


the endurance strength of car- | 
burized AMS-6260. 
Resonant fatigue + testing of 
turbine-bladealloys, 
Thermal fatigue evaluation of 4 
Propeller Diwi- 


Curtiss-Wright Corp., 


Fatigue tests oncast aluminum. 
Vacuum-melted SAE 4340 made 
Drop Forge /or _ 


(a) 

(6) 
special vacuum-melting proc- 
tz Work will probably be 
done in conjunction with Utica 


mour Research Institute. 


7 
S. 


>and | 
wire. 
or National Standard Co. 


7 ‘taining various degrees of dis- 

persed discontinuities 
Naval Research L aboratory 

Metallurgy Division: 


Effect of environme ent on fa- 


U.S. Steel {merican Steel and 
Division: 


test of 


Rot: ating-strut tests of 


_ For Reynolds Me stals C 


) FOR poe DIATE FUTURE. 


vee urtiss-W right Corp., Wright 


(a) Endurance testing of precision- 
forged titanium compressor r0- 
General Electric Co.: 
(a) Fatigue strength br: azed 
titanium joints. 
roodyear Aircraft Co 
(a) F atigue tests of entire 
s under sim simu 
lated flight loadings. 
9. Illineia, University of: 4 
For McDonnell Aireraft C orp.: 
(a) -Stress-analysis study to 
ation on the de sign of 
under fatigue loads—SAI 
1340 stee 


lots of w wire. 


NDIX 


r 
and aluminum 


10. Lessells and Associates, Ine.: 
rie ter shafts which cracked i 
service. Shafts to be tested ir 
Fatigue of 9-in. 
heads using a new resonant. 
draulie machine developed 
the purpose 
fatigue of non-ferrou 
materials with vi arious surfacd 
satments, 
— Belt Co.: 
(a) rimenting 
ays of making the chain 
gross and on a fu 
mental level 
12. Martin Co., The: Statins 
Paes (a) Elev: ated- temperature fatigue of 
honeycomb-sandwich structures. 
Menasco Manufacturing Co.: 
@ ) Continued evaluation of the 
feets of design and 
turing variables fatigu 
National A dvisory 
Aeronautics: 
(a) 


Committee 


itl ture under various atmospheres. 
Further studies on the effect 

of a strong magnetic field on thp | 
fatigue life of ferromagneti 
materials and the loss of duc- 

- tility in the tensile test as 

criterion of fatigue damag¢, 


Rotating-strut_ tests of sever ral) 


hove 


(a) Crack propagation in 7-in. diam} : 


with diffe rent 


+ 


manufac+ 
tor 


° 
Investigate the fatigue behavio i 
of alloys at elevated tempe 


using to 
accentuate the ductility loss. 
In addition, it is intended to 


a study of the breakdown 
of the elastic stage and of foe 
tigue conditions, using 
igi sonic investigation methods. 
16. Rem-C ru Titan um, Ine.: 
(a) Axial-tension fatigue studie ‘son 
commercial titanium alloys, us 
ing smooth and notched 8 
7. Re public Steel ( 
(a) Development of endurance fa- 


tigue at various te mperature 
levels for commercially 


alloy titanium. 
= of grain size on endur- 
ance limit of alloy-steels, of 
titanium, and of tits ynium al- 
) Notched and ‘unnotche 

durance fatigue of titanium- 
alloy grades, annealed and heat 
treated, ine luding effect of notch 


radius. 
(a) Study of the notched effec ets 
simulation of flight vibrations 
on various Naval. aireraft to 
=magnesium-aluminum con-— 
sandwich construction. 


S. De ‘partment of Agriculture, 
Forest Products Laboratory: 
19. Naval Air Development Center: 
‘ment, analysis, and 
encountered on bomb-suspen- 
: sion e quipment (using mounted ) > 
establish design and test cri-— 
U.S. Naval Air M ‘aterial Center: 
® atigue investigation of wings 
Fatigue investigation of wi 
For Navy Department, Bureau 
ay of Aeronautics: 


E flect of 
during: aging on elevated 
ature fatigue life, using 
Ideally designed turbine blade 
ster in combined tensile and 
lexural- fatigue test. of 
§-816 alloy at 
ox valuation wel notched and un- 


-stre leve cls teste at 


(f) Rotating-beam, direc axial 
stress evaluation of the fatigue 
properties of notched and un- 
notched specimens of 7079 alu- 
minum-alloy handforgings tested 
room temperature. Tensile 
id compression properties will | 
also be determined. 
Flexural-fatigue of 
notched and unnotched speci- 
of Rem-Cru Titanium al- 
loy B-120-VCA tested at room 
te mper: ature. 
21 U. 8. Naval Ordnance Laborat 


ory: 
porosity 


on endurance proper- 
of aluminum alloy 356. 
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> From the ee stream of current materials information flowing from ‘‘in- box”’ to * ‘out-box” in a busy editorial office, random 


FROM THE CURRENT MATERIALS NEWS 


samples ps random) have been plucked. Thinking them worth re-showing to ASTM’ers who may have missed the original articles, we 


have included them here. Of course, we had to trim the s. mplestoi:t. Therewill be those who are not satisfied with mere, especially ones 


But these ASTM'ers cen contact the institution, magazine, governmental agency, etc., who pl laced tl the he original 
information in the stream, or address wanton Samples, ASTM, 1916 Race St., Philadelphia 3Pa. 


which are not really random. 


1 


REAFT ER, the 


3 ‘l-gray metallic element, columbium, 
will be called columbium:; and the 
lustrous, steel-gray element, niobium, 
also will be called columbium, so far as 
the American Institute of Mining, 
Metallurgic al, and etroleum Engineers 
officially is concerned. For columbium 
niobium are two names for the s 
eleme ire 


AIME acting to dissipate long-standing 


by the name it has had since its dis- 
covery, columbium, and not by what 


se ientific 


this country, 


1e 
nt, and the Board of Direc tors of - A name by any other Rose.—The fair 


thi uston often. n applied to 
disc overies, Hatchett con- 

tinued, ‘Having consulted with several 
of the eminent and ingenious chemists of 
I have been induced to 
give it the name of columbium.” Thus 
Hatchett, following custom often prac-— 


ticed in the naming of scientific dis- 


The 


-coveries, used the area of origin. | 


ore became known as columbite. 


-name of columbium was not to remain 
~unmuddied for long. Only one year 
lk ater, Ekeberg, in Sweden, disc -overed 

an element he called tants alum. It was 


fact the demonstration of the 
actual difference of columbium and 
tantalum; for Hatchett’s discovery was 
clear, precise, and well made out, and 
never been controve rted.” Instead 
of calling columbium by the name of — 
niobium, said Smith, ‘i its original name 
should have been left to it. It is but | 
right, just, and in accordance with 
chemical and mineralogical precedenc 
that the name given by the discoverer — 
should replace that of niobium, which — 
origins ated forty-five years later.” 
_ However, at the time of the Smith 
at ‘le, though tantalum had been 


many metallurgists regard as a Johnny- a erroneously re ported to be identical with | recognized as being distinct, the names a 


come-t ately name, niobium. 

rose by any other name.—The poet’s 
Tose may smell as sweet, but the Board’s 
action reflects a widespread conviction 
among metallurgists that this poetic — 
sentiment cannot justify the use of 
two names for element 41 whe re one will | 
suffice. With the growing use of 
columbium in such high- -temperature 
equipment as nuclear reactors and jet 
engines, the question of a single, univer- 

sally accepted name for the metal has 
become of more than: academic 

Hatchett’s discovery. —As 


columbium, whic h, even that early, 
seemed | fated to be the victim of — 
This error fluorished for over 
decades. The one H. Rose, after 
researches on columbite, mud lied ie 
wate rs further by reporting that the 
‘mine ‘ral containe d what he supposed 
be new me tal, which he named nio- | 
By the time it was realized 
s columbium was not 
“usage had given niobium 


some ‘thing of an advants age, 


in the wilderness.—In 1854, 
rof. A. Conne Hl, of London, pointed 


the Journal of Metals, , published by the ‘that Rose had been in error. C ‘onnell 


Metallurgical Society, discovery 
columbium was announced in a paper 
read in 1801 before the Royal Society “a 
] ondon by P rof. ¢ ‘harles Hi: itchett. 
entitled “An Analysis of a 


His: review, 
Mineral Substance from North Americ a 
‘ont: aining Hithe rto Un- 


a 


know n,” described his experime nts with 
-a mineral found in Massachusetts, a 
sample of which had been sent by 
Winthrop” to Sir Hans- Sloane, 
who had deposited the ore in the British 
‘Considering that the metal is so very 
different from those hitherto discove 
it appeared that it should b 
distinguished by peculiar 


Hatchett urged Royal Society. 


q 


Columbus’ name to many places and 


name, 


Being aware that the » people of ‘the 
United States attached derivatives of fessor Hatchett. 


columbium and nio- 
bium were the same and that columbium 
and tantalum were not the same. 
> The issue was further clarified by 
J. Lawrence ‘Smith, of Louisville, 
in 1877, in the . {merican Journal “of 
Scier Smith observed that ‘it was 


“the common practice” of American 


emphasized that— 


of the metal which is called niobium by 
\cnglish and Continental chemists, as 
columbium.” He continued: “This is 
eminently just, since the metal was dis- 
covered and well defined and named 
-columbium forty-five years before the 
“name niobium was given to it. The 
e *hange of name was caused by a double. 
~ mistake in no way connected with the 
original observations in 1801 by P ro- 

he result of Rose’s rese: 


columbium and niobium had grown into 
syhony mous use. “And so the m 
a as come through the years,’ 
the Journal of Metals has n, 
adding that to all comme rcial users of 
= meti il, columbium is the a cepted 
‘Columbium-stabilized stainless 
steel is a fully accredited standard 
grade and ferrocolumbium is a recog- 
nized alloy for viking columbium-— 
containing alloys. melting metal-_ 
Jorg st thinks ci other name. et, 
the *hemis and some me ti 
still: insisc on niobium. In 1949, this 
-jnsistence took the form. of: a resolution a 
of the Inte rational Union of Pure— 
Applied Che mistry, adopting the 
name niobium; the American Chemical 
Society and National Researel h 
oune il cone vurred. me allurgics al 


it was fe it 
to ake decision now, the 
“At the present 


As ‘to pa 
ME 
Journal of Metals says: 


chemists and mineralogists “to speak time, with the me tal playing yan i 


creasingly important role in high- tem-— 
perature metals and reactor technology, 
the need for a single n: ame becomes more 
and more necessary. Niobium i is, 
proper ‘name ‘tol element 41. 
eve n though far Te | in 


In | Gre e my Niobe, daughter of 
Tantalus (for whom tantalum was named), 
was changed by Zeus into a stone, which 

= to weep for the slain children of 

Niobe. 


— — 
: 
4 f 
\ 
j \ | 
ig ontusion, has voted to call this element i 7 # 
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A Method of Test for P 

of | asonry Mortar 
i. ROGERS? 


otentia 


| Efflor 


This of test is intended to determine quantitatively the potential 
efflorescence of mortar for unit masonry by measuring the water-soluble - 
salts pees up by a ceramic wick imbedded in the mortar under prescribed 


in the or as prepared for use on the job. 
a _ Three masonry cements having a wide a in water-soluble alkali 
content were used with Ottawa testing sand. ‘Test results found by the 

seven cooperating laboratories were found to be in close agreement. -How- 

ver, the material extracted from the wicks did not correlate well with the 

_ amount of ey aa soluble alkalies found in the cements by ASTM Method 


e total alkali lott 


- Subcommittee II on Research and Methods of Test of ASTM Committee _ 
C-12 on mortar is unanimous in desiring to have the results of this research 
work printed as information. There ) were strong negative opinions ex- 


7 as a tentative standard. —iIt was thought there might be too strong a reliance | "> wl 
4 on the test method in preventing efflorescence even though it is known that _ 7 

fj the results of tests and use of materials are often contradictory. © Effior- 
escence may be caused by water-soluble salts coming from any of the com-— 
ponents making up the masonry or by atmospheric pollution. T he occurrence 
of efflorescence seaiteain on many factors other than the composition of the 


HIS report supplements the Se pte m= inade quate. It was recognized by Sub- 


pressed by a minority of the members against recommending this method ci 3 


ber, 1954, report of the Working 
Subcommittee on ‘florescence! of 

ASTM Committee C-12 on Mortar 

for Unit Masonry. Dese ription 
gravimetric test method with results 
of the test found by the subcommit-_ 
tee are reported. . Deseription of the 
method with a comparison of the 

results of the tests with those of the 

; such as 


PAV) est 
the amount of efflorescence ‘developed 
in any test method has always seemed © 


} NOTE.— DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or for © 
_ the attention of the author. Address all 
q ommunications to ASTM Headquarters, — 
1916 Race St., P Philadelphia 3, Pa. Wa Sh 


Vice- -preside! nt of Research, Riverton 
and Stone Co., Riverton, Va. 
2 Methods of (¢ ‘hemical Analysis of Port- 3 
_— and Cement (C 114-58 T), 1958 Book of 

ASTM Standards, Part4. 

Rogers, ‘Developing a Test Method 
Efflorescence of Masonry — 

64 (TP190). 

4 Members of the Working | Subco committee 

on Efflorescence who provided the test re- 
sults we a - Wayne Brownell, Paul V. John- | 
i" son, W. J. McCoy, James A. Murray, T. 

Ritchie, L. Rogers, and E. J. Wechter, 
boldface numbers in parentheses 
refer to the list of references appended to — 

® 1958 Book of ASTM Standards, Part 4. pe 
_ 7 Procedure given in detail as an 1 appe ndix 


this paper. is 


4 


€ 


-_ Standardized wicks made from 


committee IT on Research and Methods 
of Test that son ie method of measur 
ing the amount of efflorescence de- 
veloped on any test specimen bee to 
be ised. 


basis 
. Ritchie (1)5 used» 
ic in studies on efflor- 
escence , and it is this method with — 


modific ations that was used by the sub- 
committee as a gravime tric test for” 
potential efflore of ms ry 


Three samples of masonry cement 


were selected so as to represent the 
probable range of efflorescing tende ney 
to be found in such materials as offered 


to the trade. The fine aggregate used | 
was a blend of equal parts by weight 


of standard Ottawa sand and graded 
Ottawa sand as specifiedyin ASTM 


Specifications for Masonry Cement 


C91-57.5 


eramic Wicks 


| 


ained from the Research De partmen 
of the New York State College of Ce} 
ramics, Alfred Univ weeded were 


orescence 


spec for -studyi ing the efflor- 
escing ‘tende - of vi arious” masonry 
i The wicks have one end semicircular 
in she ape, the other end rectangular. 


The ¢ aver: rage dime ‘nsions of ten E ifflor- 


sheerption, when placed to a depth of 
32 mm in water for 1 min, rounded end 


was 2.63 g. 


“Weighed amounts of “mixec 
according to ASTM specifications C 91 
57, Section 20, were placed in pape = 
= After the mortar had set, 

_ paper was stripped away and the speci- 
“me ns were placed i in a measured quantity 
of water. The specimens were snugly 
w vith dental rubber in such a 
-inanner that the rounded end of the 
«the wic ks protruded, and the water 
traveled up through wicks to 

evaporate. Soluble salts accumulated Ma, 

it the top end of the wicks. To de- 
termine the amount of soluble material 

the 

y e broken off at the top of 
2 dried, weighed, and then 
we ried and weighed 
again. he in weight was 

- sidered to be a measure of the solu 

material picked up by the wick from 

the mortar in a manner similar to thi at 

occurring in masonry work. 

Test Program and Result 


Vern 
Seven cooperating laboratories made— 


triplic ate tests on each of three mortars. 

The results of these tests are given — 

in of the three 
Ss 


TABLE I—-EFFLORESCE 


INC ES 
AVERAGED RESULTS, W NIGHT 


| B | Cc 
0952 0 
0874/0. 
1113.0. 
.1137.0 


0995 50 


13210. 
136710 
1384\0. 
145410 
1456 0. 
1294 0 
-1193|0. 1493.0 
"1033/0. 1396/0 
0060/0.0 


0716 
0680 
q Standard leviation . 
Coefficient of vari- — 
ation, per cent... 
‘Standard error. 


ut — 
4 
i 
— 
4 

| 
g — 
— 
— 
a 
4 i= 
Hag 
| 
red 
| aring ciay, termed were On q |. 
— 


In gain more ‘informs nce. In these tests care 
‘on the nature of the cements used, the — was taken to be sure that the sand and 
alkali content of the three ce ments was water w ould not contribute toward 
determined by two laboratories. he efflorescence. The cements were se- 
results of the water-soluble alkali cand lected to have a wide range of soluble 


pe id-soluble alkeli tests are re- alkali that might provide efflorescence ‘a 


ported in Tables IT and 


material penetra ating into the reliability and agreement among lab- 
its orator es each of the ceme nts 


ceramic W ick was extra ac ted and 
composition determined by one labora- in . the amount of material extracted 


tory; the results are given in Table IV © from the wicks . Howe ver, the 


= 

TABLE ERATIVE TEST RE- 

LTS ON WATER-SOLEBLE ALKALI 

DE TERMINATIONS—ASTM ME THOD 
— 
_* Turee Masonry CEMENTS 


content of the 

ceme ents and it appe ait that there are 
least two reasons for this. 
Cement C is nonstaining and with- 


Per C ent 


Labora-| I abora- 


tory tory 7 
4 ...| 0.05 | 0.05 
—60.09 

0.00 


25 
0 38 
0.03 


—60.09 
00 


on THREE Masonry CEMEN 
By Lanoratory No. 


Rese LTS 


‘ome er Ce ar Ce ( 


q 


TABLE IV.—COMPOSITION 
PRACTS AS PROVIDED BY “LABO- 


The fol! wing are averages of individual 
‘tests expressed as per cent of wick loss. 
_ The totals are less than 100 per cent because 
of undetermined constituents suc hated car- 


bonate and water of hydration. ¢ ne 


out intentionally entrained air. The 
Per Cent Kz Oo water-soluble alkali conte nt ¢ wcording | 
Labora-| Labora- 
af However, the acid-soluble alkali is’ 
condition this mortar may liberate more 
alkali than would be found by the test 
Standards, P ‘art art 4, s 
p. 63, Section 23. the srmore, mortar because of it 
ps 
, til le t xtra ti n the an one with th 
he amount of water-soluble material 
extracted from the wicks was not al- 
ways proportional to the appearance of 
potted by studies of B. Butterworth (3) 
which show that the soluble mi ateri: als 
of brick or porous units. | 
deposition depends on the tare 
of wick test, a portion of the soluble 
material remains back of the surface. 
RATORY No. 7. 
of the water soluble material remains 
behind the surface for some time and — 


|——-—-——- to Method C 114-58 T? is quite low. 
high. Under longer exposure to a wet 
0. 02. 
method for water soluble alkali. Fur- 
usual amount of entrained air, 
114- 58T. 
€ florescence on the wicks. is 
do not always deposit unif 
and rate of evaporation. In any fo rm 
Likewise in & masonry wall a major part. 


Pr ROPOSED Met 


( a Cement C Description: 


7 
39.4 


0 


Procedure.—The ceramic wicks are pre- 
pared for use prior to mixing the mortar 
keeping in mind that the tests are made 
in triplicate. A blank determination 
: ‘Composition of Acid Extract, per cent of shall be run in triplicate in the same man- 
4 Wiek Loss. as the other tests except that no mor- 

tar is used. It is essential to form a line — 

-— of weakness: ‘across one side of the wick 
vee 1 2 o | 3 ~ parallel to the bottom and 32 mm from | 
50. 4 the bottom. This line is a scratch 

proximately | mm deep formed by either 
- i, a small triangular file or a hacksaw blade. 


It has been found best to use a hacksaw 


3.8 


7 
g 


. cians to start the seratch and then use a file to 
finish and make the seratch more uniform. 
all ‘are must be taken to keep the wicks | 
clean at all times when hasdling is neces- 


he most inte resting feature of these 
tests is the relation between efflorescence e ea 
of the mortars as found by this method 
and the soluble alkali conter gt of the 
ce ments used. This, however, cannot 
a rigorous re lationship if r the 
_ job conditions sand and water may con-— 
tribute ‘soluble material that would 


the mortar according to Method 

Cc 91-57 Section 20° except that a smaller 

size batch may be mixed. Weigh 150 

: of mortar into e of three waxed paper 


amount 


acted from the v Ww ic ‘ks is not propor- 


C. 


= 


stretching slightly and hold in place with | 


may never actually reac h the surface, ‘or 


2 it may migrate back and forth with 


much of it eventually coming to the F 


surface and washing away. 


Subcommittee II ASTM Com- 
mittee C-12 is unanimous in desiring to 


é 
tests indicate a good degr ee of have the results of this research work 


printed as information only. It wa 
the « ypinion of some of the members of 
the committee th: at this me ‘thod had not 

hed a degree qu 
sented to the Soc ‘iety for public: ation as 
tentative standard. It was thought 
that there might be too strong a reliance 


the test method for preventing efflor-— 


~ sults of tests and use of materials are 


. 
-escence when it is known that the re 


often contradictory. The oceurrence of 
efflorescence depe ‘nds on ms iny factors — 
other r than the composition of the: 
mortar. The difficulties in underst: and-_ 
ing the problems of efflorescence e 


well dise “uxsed by B. Butterworth (4). 


Re 
NC 


Produced on Ceramic Wi icks by 
sonry Mortars,”’ Journal, Am. Ceramic 
Soc., Vol. 38 (10), pp. 362-366 
R. “Amberg and L. Was 
bi. ick for Testing Efflorescence Tend- 
encies of Materials,’ Bulletin, Am. 
Ceramic Soc., Vol. Q), pp. 7-9 
(3) Butterworth, “Contributions 
the Study Of fllorescence, Part 
VIII.—The ameraman Theory,” 
Transactions, British Ceramic Soc., 
Vol. 53 (9), pp. 596 597 (1954). oF 
(4) Butterworth, fflorescenc e and 
Staining of Bric work,’ The Brick 
Bulletin, V ol. 3 (5), PP. 8-9 (1958). 


Insert the wie ks to the bottom of the 
cups taking care not to smear morta 
above the scratch line (Note 2). Level | 
the mortar and bring it in uniform con- 
tact with the wick. This may be accom- | 
plished by using a small clean nonabsorbent 
object to tamp the mortar in place. 
Store the specimens in moist cabinet 
for 40 to 48 hr. Strip off the paper cup 
and place the specimen in a No. . 463. 
Pyrex dish with 50 ml of distilled water 
(Note 3). Cut a slit 45 mm long mid- 
way through the center of a 6-in. square 
piece of rubber dental dam. The aren 
is about 49 mm wide and when the dam 
is stretched slightly the slit fits snugl: 
~ around the wick. 7 Bring the edges of the aa 
rubber down over the sides of the dish, 


a rubber band. Store the pein 

midity (mixing room) until the water 


for the water desl 


ee 
— 
— 
— 
— 
— 
t 
— 
— 
g | 
f 
ae 
— 
i 


a rubber dam and dry the specimen in 2 


1 959 


evaporate through the wick. 


Remove the ‘2 this average subtract the average of the 
blank determinations and round off the 
constant temperature room for 24 hr. result to the nearest milligram. The 
Carefully break the wick from the mortar "rounded off result is a measure of the po-— 
base and dry at 110 C for 24 hr, cool and tential e e fllorescence of the pila 
weigh to the nearest’ milligram. 
each wick in 50 ml of distilled water for ee 
24 hr, after which the water is replaced by 


“ae “ae After 1 hr replace the : necessary and molding the specimen 
water again and continue this procedure _is facilitated by cutting off the top of the 
until each wick has been washec in 250 ml 7 
of water. at HOC tween top andbottom. 
r and weigh. The 2. The wick ms be inserted “a 
s of the three wicks before and readily into the mortar if the cup is sup- 
) 


4 _ Ported on a short cylindrical object of 


cup by cutting ‘down n one side from the top 


Again dry the wic (8 


Lightweig ht 


ant Mix 


ity or 


minous PI 


‘Su uitabili 


Aggregate 
for, Bitu 


a reasonably 0 to }-in. lightweight aggregate, 
: Field tests as described by the Asphalt Institute and compressive nel 
tests as specified in ASTM Method D 1074-58. T,) were performed 
Va at varying —) content. Brae results of these tests were re highly | satis- 


of over 350 psi 
tion n asphalt. _ The 


with ASTM Method of Test for Effect of Water on Cohesion of Com- 
 pacted Bituminous Mixtures (D 1075 54)! showed an index of retained 
_ Strength to be 89.1 per cent. A field test strip four lanes wide and 200 ft — 7 
- long was placed on route 360 in Richmond, ~Va., November 19, 1957. 
‘This strip was placed using standard ounutectering and _— equipment 


at 


Could this plant mix be manufactured 
and placed with the same equipment 
that is used with normal weight bitu- 
minous plant mix? To answer these 
questions, an investigation was started 
in October, 1955. The necessary lab- 
- Orato ory test work of this investigation 
was carried out in the bituminous lab- 
ors atories of Froehling & Robertson, 
Ine., in Richmond, Va. ro ie, 
Could a bituminous plant mix be The method investigation. to 
manufactured with a lightweight — evaluate the suitability of this aggregate 
gate that would have for the manufac lightweight 
stability and strength to withstand the ad 
heavy high frequency traffic of 
our years in 


suite able 
eight 


with» structural quality _light- 
weight aggregate could prove use ful 
in re surfacing bridge structures where 
 deadload i is near critical. 


NOTE—DISC USSION OF THIS PAPE a 
IS INVITED, either for publication or for 
the attention of the author. Address all — 
communications to ASTM 
916 Race St., Philadelphia 3, Pa. 
Prese »nted. at the Sixty-first Annual Meet-_ 
ng of the Society, June 22-27 , 1958, Boston, Be 


11958 Beek of ASTM Part 4. 


_ Highways where he gained his knowledge 
mix. He is at present, employed as Dire 
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The paper cups are much di per 


| 


and round the cup about midway be- a 


determine whe ther good stability 
a could be obtained and, if 80, at what op-— 


such a diameter that it will fit inside the 
bottom rim of the cups. The wick must 
extend to the bottom of the cup otherwise © 
time required for the water to evapo-— 
rate will be excessive. oe 
When the specimens are stored in 
the moist cabinet there is a tendency for — 
wax and paper to adhere to the mortar 
_ when the cups are stripped. It is essen- 
tial that this be removed and it may be — 
on omplished by using a stiff tooth brush. _ 
Moist cabinet—temperature of 73 a 
= 3 F and relative humidity of not leon : 
than 90 per cent. Constant temperature — 
room—temperature of 70 to 75 F and rela- | 
1umidity of 55 + 5 per cent. 


_ bituminous plant mix was carried out 


in the four following steps: 


“_ were made!in accordance with the 

method des¢ribed by the Asphalt Inst. 


asphalt content. Thes tests: 
e made us ‘ing 2 by 1-in. mo 


run in ac 


n 


lt 


in the previous Hubbard-Field te 
and also to study the unconfined com-_ 
_ pressive strength of this type mixture. — 
3. Tests were run in accordance 
ow ith ASTM Method of Test for Effect 
4 of Water on Cohesion of Compac ted 
Bituminous M'~tures s (D 1075-54). 
‘These tests" ic optimum as-— 
_phalt conten e uetermined by steps 
and 2 and were ms ade to study, as the © 
method of test implies, the effect of 
owe ater on bituminous mixes made with | 
this lightweight aggregate, 
4. Since the — results of steps 1, 2, 
nd 3 were favorable, step 4 is logically 


“field test the drying, mixing, 


minous pant co 


ould b be 


the: Amy Case rps of 
became associated with Virginia Department of | 


of bituminous plant — 
ctor of Engineering — 


Service with Southern Lightweight Aagregate —. , Richmond, 


— 
— 
— 
— 
obtained using 11.0 to 11.5 per cent 85-100 penetra- 
econd consideration was the effect of water on bitu- 
— 
} 
— q 
— 

eh 
Baim 


‘The aggregate used in all a this in- 


sstigation was an expanded slate light- 
weight aggregate manufactured by the 
rotary-kiln process. The gradation of 
the aggregate was standard as produc ed 


Lightweight 

Aggregs ate 3 
Per cent passing: 
 3/8-in, 


7 for the manufac ture of concrete ma-_ 
-sonry units, in. to 0 gradation, in ac 
cordance with the existing ASTM > 
‘Specification for Lightweight Aggre-— 

gates for Concrete Masonry Units 

331-53 T).' This gradation was chosen 

because it most nearly meets the exist- = sae 

ing specifications for high- -type s surfs 

coarse bituminous plant mixes. 

this was out i 


No. 4 sieve... 
N 


2- 10 


HOO 


TURE PROPORTIONS AND TEST R 
| we] 


RESULTS. 


| 


th 
given nin’ Table I of the ‘of the 

aggregate used with the Virginia De- - Stability, Ib 
partment of Highway specifications for 


types F-1 I-3 the most com- Bulk, gra 


While of the aggregate 
as used does not completely satisfy 
either of these specifications, it does’ 
approximate both in part and it was 
felt that this gradation would be suit- 
for the investigation. The specific ihe. 
gravity of the lightwe ight aggregate. 
1.74 on a bulk basis. 
of the aggregate graded from ? in, to 
No. 4 will give some idea of the vascu- 
lar nature: of rial 
Hubbard Fi Tet—T he lightw eight 
aggregate previously described wai 
tested for stability the Hubber 
FP ield method of mix design.? As 
we no previous dat: 1 to st 
contents for this type 
material, a reasonable starting asphalt. 
content was derived by dividing 2 
- (normal heavy weight aggregate speci 
gravity) by 1.74 (bulk specific gravity 
of the aggregate to be used). This gives 
a factor of 1.52 which when multiplied 
by the asphalt content in heavywe ‘ight 
mixes will give the by-weight percent- - 
age of asphalt to use with lightwe ight 
aggregate mixes. Since the ability of 
this aggregate to absorb was not known 
1 and since it was logically considered to 
be high, a wide range of con- 


16 610 


97.0 


604 
6.8 


240 


93.6 


Weight, db per 
per Lin, thick, 71 
re was e e aggres gi rate crus nding moldin 
results are aver ages of six specimens for each bitumen content. 
@ Hubbard-Field stability 2 by l-in. molds. 


73.10 10 pit . 


spec imens. Above 
85-100 penetration asphalt 


fied on the basis of unconfined in Table III 


TRE. Be —Vascular nature of the lightw eight aggregate. 


cent with the maximum Hubbard 
— Field stability being 3860 Ib for a mix- | 


th optima asphalt 

pressive strength ‘and because addi = for u ed _ comp 
tional data were needed to determine— _ strength is 11.5 per ae 1 
suitability of lightweight aggregate higher than that “required to rei uc 
for bituminous plant mix, tests made optimum sts ability in the Hubbard 
accordance with AS TM Me thodD1074— Field tests. The unconfined compres- 
58 T were run at asphalt contents rang- _ sive strength test showed that 383 psi 
ing from 10.5 to 12 per cent. The re 


Was reached at 11.5 per cent asphalt. + 
sults of these tests are shown i in Tabl Effect of Water.—Since the lightwe ight 
Design Methods for Hot Mix 


Asphalt Paving,” The Aephalt Manual Ill. aggre gate used in this inv was 
Edition, April, 1956.0 Tt can be seen by an expanded slate and this ty pe 
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it th he 
incon 


2.07, lb. se are quite’ 
ctable, the investigation was con- 
inued. 
Compression Tests.— Because bitum- 
inous plant mixes are sometimes speci- - 


— — 
bet 
— 89.50 | 89.0 «88.5 
1518 1.527 | 1.532 | 1 540 | 1.562 1.58% 
— 
— 
— 
— 


Strength, psi 


Bulk, specific gravit; y 


Weight, lb per sq yd per 1 in. thick. 7 
« Above results are average of four specimens for each bitumen content. 85 100 penetration 
»halt used in these 


a arative the fie ld test a of ‘ligh 
15 per asphaltic plant mix was ‘made. The 
cent by strength after was plac wes on a crip 


with . “AS T™ “Method of route 360 in Vs with 
Test for Effect of Water - Cohesion the full cooperation of the engineers of 
of Compacted Bituminous Mixtures the City of Richmond. 


“Fig. 3. Light te plant 
iP ig. ightweight aggregate plan mix 
se tes ore > a 
(D 54). These tests were mi ade lf was the normal bateh heavy aggregate plant mix. Light- 
at the asphalt content 11.5 type plant, having a 5000-Ib batch weight mix is on left. 
per cent, as determined by the uncon- hopper and pug mill. This type of Aa Yay 


compression tests. The average represents average plant condi- 


results on four samples, both soaked | tions and would establish whether light- 
and unsoaked, were as follows: un-— could 
confined compressive strength was 382 satis sfactorily. 


-weather had been extremely wet and as 


89.1 per cent. Drying.— The re was some aggregate had been stockpiled in the 
Field Tests—On November 19, open it was completely saturated. This 


as 
the material can be shipped from the 
‘Plants in a reasonably dry condition. 
though the aggregate was com-_ 
tely saturated, it was dried satis- 
and Mixing.— “Due to the 
Fedaced weight of the lightw eight 
5000 the batch-size was reduced 
from 5000 Ib (the normal adept 
a apacity of the weight batch hopper and — 
- the pug mill) to 3000 Ib when batching 
fac and no > diffic ulty el 
tered eithe in the size of the weight 
batch hopper, the size of batch in the 
mill, or mixing action in the 
Pla: cing.— The lightweight asphaltic: 
plant mix was placed as resurfacing on 
an old concrete pavement with a Blaw- 


5-ton and 
 5-ton roller was first used because it was — 
felt that there might be some crushing 
the aggregate under the roller. 
However, since no aggregate crushing | 
occurred with the 5-ton roller, the 10-— 
ton roller was put into use. There was 
still no aggregate crushing and the mix 
‘rolled very well. The lightweight 
asphaltic plant mix and worked 
like a good normal weight wpleic 
mix, 


— tuminous plant mix after six months service. 


hs 


Initial Tests of Lightweight 
Plant Mixes as with ASTM Me 
1078-55 T and D 1075 — 54 on sets of 
 ihine specimens by the first laboratory 

showed that the unsoaked specimens © 
of 570 psi and ked 
an sncontined co 


following With II. 2 spec had 


content: 


ve are te ained sae ngth 
of 81.7 7 “per ce a out a density of 1.62. 

_ The same mix when tested by the se scond 

laboratory on sets of six specimens 


showed an unsoaked unconfined com- 


Pr R CENT 
PassinG 
100 


pressive strength of 587 psi, a 


unconfined compressive strength of 450 

psi which gave a retained strength of 
 Hubbard-Field st: ability tests of this _ 76.7 per cent and a density of 1.61. 
mix made at one laboratory showed a Between the dates of November 19, 
stability of 3242 lb and a density of 1957, and May 23, 1958, this pavement 
_ for an average of six specimens. — Tests “7 was exposed to very severe weather 

in a second laboratory showed an aver- conditions. Precipitation totaled 30.2 

age Hubbard-Field stability of 3313 in. The average number of vehic 
and a density of 1.66 for sets of three : per ds iy for this route is 12,769, or 


yecimens. moder: itely heavy. The av ement | at 


pattern of decreasing specific gr: ae 
from small particles to maximum size. 
We found in some experiments that as_ 
the sizing decreases, the specific grav- 
ity increases. That would disturb the 
gradation. Would not a correction 
have to be made to compensate for that? > 
Mr. Wycorr.— -Lightweight aggre- 
gates do \ vary in 
particle size 
size, the he avier the A 
gradation will change the specific 
gravity, or what appears to be specific 
gravity, but the 
variation in gradation is not significant. 
R. A. Cutsnotm.t—The Corps 
of Engineers pays for pavement on a 


he skid resistance? 


3. Wycorr —That 
percent-_ 
but it seems to be about normal 
w hen expressed as r cent by volume. 
Are there any figures on that? 
Mr. Wy, COFF.- ton of 
~ heavyweight paveme nt will cover ay 
proximate ‘ly 19 sq yd per in. thick 
lightweight aggregates will cover 28 
29 sq yd. The asphalt content, 


7; volume, it is approximately 13 per cent 
_ than that for heavy weight aggregate. 


whe ‘ther the author found consiste nt based on a penalty for aggregates above 
2.70 apparent specific gravity and a_ 


recapture clause to the contractor 


1 Technic al Director, ‘tor, Kop- sates under 2 
pers Co., Lic., Pittsburgh, gate going ade r 2.60 mt spec ific 
2 Consulting Chemical Engineer, grav ity. 
Warden Associates, Swarthmore, Pa. 
 §State Roads Commission, Bureau of 
= and Materials, Baltimore, Md. 
¥ * Supervisory Materials Engineer, Corps of 
Engineers, U.S. Army, 


Mil Miller- 


Mr. G. L. Ourensts.2—Was it neces-_ 
sary to heat the wet aggregate 
in the driers than it would have bee 
nee essary to heat: ordinary ‘aggregate 
under» the. san 


Sausalito, Calif. 

_ § Director of Research, Lloyd A. Fry 

Roofing Co.,Summit, 

® Researe sh E ngineer and Professor, School 

of Civil Engineering, Purdue » University, : 
Lafayette, 


had an unconfined compressive strength 


variation for a smal] — 


This, in effect, is payment 
for pavement on the square yard basis. - report of 


longe 


the time of this report was in excellent — 
condition. It will remain under ¢ 
tinuous obse rv ation (Fi igs. 2 and 8). 

Conclusions 


good stability when tested by the 


Hubbard-Field method at a reasonable ra 


asphalt content. 
_Unconfined comp strengths 


Immersion compression tests. 
showed lightweight aggregate bitum- 
-inous plant mix to have good retained 


stre 


1. Field tests have shown that light 


ight aggregate can be successfully 
handle d with normal equipment and 
produce good bituminous plant mix. 


“Structural grade ‘lightweight 


4 aggregate 
asphaltic plant mix 


reasonably well. It w as dried with 


= 
> 


Mr. Wycorr. 


is suits able for lightweight 


assumption that the it was 
not completely saturated, would dry . 


normal drying equip:nent, but it was 
hard to do and it took a great deal of 
time. If the aggregate had been stock- 
piled dry, it would not have give n th: oll 
trouble. 
OLIeENsIs —Wa as it note ad whether 
the asphalt that was used to coat . 
aggre gate foamed or had a te ndency 
run off the rock, as it was being mixed 
with the aggregate? 
served. The appearance showed it to’ 
have an excellent coating. 


weight per square yard hasis which is W. H. Gorrz.*—I think that the 


author should be congratulated | on this 


point « 


is 


econditions? T hope the author will f 
Mr. Wycorr.—I think this would report after a further tim 
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interesting piece of work. Light-— 
weight aggregate has been trie od WwW ith 

bituminous materials in other places, _ 

but this to my knowledge is the first — 
such an investigation the 
form of atechnical paper, 
out that the field results are 
This 


on the basis of a year’s service. 


is he ardly - suffic sient time for e\ valuation, 


1955 


| 
: 
— 
4 
— 
ft 
— 
— 
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— 
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Hig  Durabilit 


Light Reflect 


BY HAROLD L. CAHN and ROYAL V.M 


af ECOND b only to safety, in 
and construction of today’s: 

modern concrete highways, the 
consideration of durability. 
While the use of silicones in concrete 
ays can have a definite bearing 


~ brought out later in this paper, the 


on the safety factor also, as. will be © 
principal subject under discussion is 
durability—resistance to the ravages of _ 
“the elements as well as to the wear and 
_ tear of an ever-increasing traffic load. 
best engineered concrete high- 
7 way, constructed of the best materials, 
be vulnerable not to severe 
wea ather but also to the chemical | 


expedients used to keep the highways 


safe and passable during snow and ice 


Since some of ‘the heaviest traffic 


_ areas are located geographically where 


- weather and of climatic extremes are 
encountered, these highways must be 
kept open and must be resistant to the — 
“che micals to kee pt them 


ce ost per mile is currently at the highest — 
level in history, it behooves us to give | 
‘major attention not only to building 
good ‘roads to” bear the ‘burde n 
traffic, but: also to treating these 

in whatever manner at 

“nance at an absolute minimum. 

Silicone chemicals have proven bene- 

- fic ial in reducing the damage to concrete 
weather and ice-meiting chemic: als. 
most effective, and simultaneously 
the most economical type of silicone 
= this purpose is the water soluble 

product, sodium methy! siliconate, 
an optimum concentra ation of 2 per cent 
From t the early “days in in history 


Is INV ITE D, either for F tlie ation or 
the attention of the authors. Address all 
communications to ASTM Headquarters, 

1916 Race St., Philadelphia 3, Pa. 
Presented at the Sixty-first Annual 

Meeting of the Boe siety, June 22-27 


anuary 1 


MS 


ance wit 


the damaging effects of severe winter _ portland cement. Job site mixes were-in 
eluded in the tests as well as d 


1957. mi he has worked 


ACKEY, JR. 


MIXES 
TESTS. 
Cow Run 


Bay | Bank 
Sand | 


USED IN L ABORATORY 
| 
Type I |Type IA 


_ | Cement Cement 


poe nti: in conere rete. ay 
struction and maintenance—prev entive 
maintenance that is, in contrast to the 
_ less desirable and more costly corrective 
mainte mance. 
Sirice that time, more than five years. 
ago, large amounts of © development 
effort and money have been spent in 
evaluating these materials in the labora-_ 
tory to prove their worth in highway 
_ work, prior to actual field applications. | 50 to 60 per cent relative humidity. 
In ‘orde ‘r to determine that the treat- | The specimens from job site mixes — 
- ment would be effective over ‘a wide | _ were cast in the same manner, but in 
range of concrete surfaces, mixes of order to simulate field conditions, they 
various proportions were prepared from cured for 6 days moist 
both type I portland cement (non-air- | prior to drying in air, 
entrained) and type IA portland cement Various methods of applyi ing silicon - 
(air-entrained). Some mixes tested in- to these blocks—brushing, dipping, 
cluded natural cement blended with he. and spray ing—were investigated before 
adopting the immersion _ me ‘thod as 


most useful in the Inboratory. 

first objective was the de termina- 

_ tion of the degree to whic h. this treat-_ 

would repel -vater, thus mini- 
mizing the absorption of wate into 


the cone re te. _ tests made 


a Cement-water ratio in all mixes was 1: 


laboratory mixes consisted of 
eme ent ae sand, The job site mixes 
geregate (Table 
"4 “All aboratory mixes were 
by | 


east into blocks and cured | 
for 24 hr in the mold followed by 6 

~ days out of the mold, all at 90 per —é 
relative humidity. All specimens were 
n dried in air to constant weight 


3 that concre ete peers 
a small fraction of the water that 
was soaked up by untreated ns 


(Table 1). 


disposal that will keep expe nsive mainte- _ 


: ROYAL CKEY, JR. "graduated how Lehigh 

ae a and joined Generel Electric Co. after six years’ service with U. S. 
Army Ordnance Department. He has been associated with ji. ; 

Silicone Products Department for over ten years and has had 


HAROLD L L. CAHN, technical service 
Products Department, General Electric Co., Waterford, N. Y. -_ 
responsible for sales service and application ‘of 


_ silicone products in the protective coatings industry, ins which 


in several ral capacities since sw 
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in the laboratory at 70 to 75 and 


| 
4,3 
— 
— 
= 
. 


ng was next inaugu- 
nine the extent to whi 


ated into improved resistance to fr 
and thawing damage. Similar 
mens to those used for water absorption 
tests were prepared an! cycled in a 
rapid freezing-and-thawing apparatus 
Ww hich was fitted with a water supply to. 
- soak the specimens immediately before 
they entered the freezing chamber. 
This apparatus is shown, with the 
cover removed, in Fig. 
passed 
mith: 
WATER ABSORPTION TESTS. 


Per Cent Water 


— Treatment 


Portland 
cement 


mortar... 
Portland 
cement 


ab howing specimens mounted on m 


alloy belt. Slag block..| None 


fe: 


; 2 per cent 
silicone 


chilled by dry 

ice to0 F. This was followe¢ by 1 
in air at room temperature, 1 hr 
water at 50 F followed by hrinroom 


temperature air before being wetted a 7 


2 


they again entered the freezing chamber. — 


This method is modeled after ASTM 
Tentative Method C 291-57 


These tests brought out distinct 
differences between the silicone-treated 
specimens and those not so treated. 
Specimens prepared from non-air-— 
entrained cement and not treated with | oy 
silicone failed completely by disintegra- _ 
tion within 35 to 40 cycles. | Similar 
_oil-treated, ecimens, t sted a 
controls, failed just as badly in the 
length of time. Silicone-treated blocks, 
containing non-air-entrained cement, 
showed only slight surface scaling in 

75 to 90 cycles (Fig. 
Test blocks prepared from air- 
entrained cement, but untreated, fared 7 
much better than their non-air-entrained 
counterparts. The use of air-entrain- 
ment greatly improves the resistance of 
portland-cement concrete to this sort 

of damage, but in the rigorous environ- 7 
ment of ice-removing salt, even the 
‘Type! TypeI-S_—s Type IA - air-entrained concrete can be made 


Type I portland cement concrete, no t reatment. _ 
Type I-O....Type I portland cement concrete, treated with petroleum distill Tentative Tes R stance 
Type I-S....Type I portland cement concrete, treated with o> of Conerete Specimens to Rapid F reezing in 
‘Type IA. ...Type IA portland cement concrete, no treatment. Air and Thawing in Water (C 291 57 T), 
Type IA-S...T 1A portland cement concrete, treated with silicone. 1958 _Book of ASTM Standards, Part “il 
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by. ‘a silicone | nt. The untreated 

specimens exhibited only moderate 
scaling after 90'cycles. Similar, treated 
specimens were ebsentially 
after the same ‘number eye les. 
Ps hese differences are illustrated in Fig. | 

. The blocks shown in the lower part 
the figure were made with non-air-— 
entr: uining Ww hile the othe rs contained 
air-e ntraining ceme nt. the right 

are untre ated specimens (0) and at the 
(a) are those th: at were silicone 
treated. that while the air- 
entrained cement has: effected a pro- 
of lio nt, — bene efit 


r right) “still “exhibits ‘ 
whic th is absent in i 

part (upper le ft). 

ally 


eoncrete will be when 


effects of salt are added to the — Fig. 3. —Bfect of multiple fre -and-thawing cycles on silicone treated (a) and un- 
freezing-and-thawing . cycling. treated | b) concrete blocks. Air-entrained concrete at the top; non-air-entrained dat 
When rock salt was applied to the iced bottom. 
surface of the specimens each time they 
emerged from the freezing chamber, 
the untreated blocks of air-e ntrained we as. treated a per “cent color of the 2 per cent 
concrete began to show definite surface silicone solids solution, which was the | treated was very much lighter, 
sealing after only 10 cycles. The i « optimum concentration established in| when wet, than that of untreated a 

silicone-treated ones, however, exhibited laboratory, one section was treated, | areas. 
ai indication of scaling after 20 at the same coverage rate of 100 sq |_ In re treating the section that 
(Fig. per gal, but with a 0.5 per ce nt silicone had low concentration coating, 


Finally, water absorption tests were solids solution, Observation and_ re- the application rate was the same as was 


J on treated specimens which had _ treatment, two years later, vielded two = previously —100 sq ft per gal. In 


been subjected to 25 freezing-and- . important fac te: “a <7 _ contrast, those panels that had received 


th: awing cycles. The se locks still the optimum 2 per cent treatme 


absorbed less than — ) per ce nt of their om = 574. not accept the retreatment at this rate. 
weight of water. sis cor 5 It Was necessary to it at the rate 
to an initial absorption of 8 to 10 
cent, and indicated substantial dura-_ 
_ Mechanism of Silicone I Protection: 
- Silicone prote ction is due to two fae ong \ 
First is the silicones’ inherent repellenc y te. d the exposure vas of 


those pores with 
Figure 5 illustrates this penetration 


whieh: may vary from jg to } in., 


upon the porosity of the 


> 


masonry. The figure shows halves of © 
treated bloc -ks—one a, of concrete, and 


Ga 


the other, 6, of. mortar. Just before 
photographed, the broken faces 
2 re dipped into water. The de pth o 


penetration of the silicone into each Sign 


type of masonry is indicated by the — of Foilure 


light border which was not wetted by 6 


Field Tests: Through the coope ration 
“of several state highway and toll road 
_ authorities, field test applications w ere 
made in several areas. Even though 
silicones had been applied to highway — Th 
surfaces in the past, the first applic 
_on the New York State Thruway in the ; Fig. 4. por ers -and-thawing stability “pene of silicone in concrete (a) and 
_ Albany are a. While most of the test 2 Sin rock salt. Mix C from Table I. _ into mortar (b). ard a 


ig 
— 
a 
— 
f 
| 
— 
ang 


begun to exhibit differes noes in de 


the other hana, « similar 2 2 


silicone solids treatment was applied 


al of the curbing, except one small 
oe section, of a New York state highw ay 
bridge. Two years later, all of this 
treated  non-s sir-entrained concrete 
bing was in perfect condition, but the 
untreated section was seriously ‘de terio~ 
_ Figure 6 shows the spray rig that w: 
sed to make field seale applications to 
s pavement and bridge decks. No 
high pressure is used inasmuch as it is 
% desirable to flood the surface with the 
- solution so as to insure maximum 
Other highwa ay applies ‘ations have been 
on the Wilbur Cross Parkway 
Connecticut, Garden State Parkway 
New Jersey, 


on U. 8S. Highway 


16 
Wisconsin, and on State Highway 2 in ~ 


M: assachusetts, 
In the Massachuse tts test, on a 
concrete bridge deck, only slight 
formation was § reported after more than | 

= 2-yr exposure, while untreated control 

areas were: reported to exhibit con- 
siderably more scale, 

\ In Wisconsin after” more than 2-yr 
exposure on a bridge deck, there is tl 
sealing or spalling. While i in this short 

space of time there is no marked 
difference in dete rioration, it reported 

_ that the treated area still exhibits a_ 

water-repellent. condition. Inv 
this state, particular attention is being 
- given to the usefulness of a silicone 

_ treatment in the prevention of spalling 

and scaling resulting from the use of 
ice-removing salts. During 1957. 

construction season, several large proj-_ 
ects were undertaken to evaluate fully 

the effectiveness of the silicone treat-_ 
ment. The total area treated in these 
3 several projects, including both bridge 

decks and pavement surfaces, totaled 

some 19,000sqyd. 

In addition to the traveled ‘surfaces, 
other concrete structures directly as- 
sociated = w ith highway x onstruction 
are equi illy in need of protection. 
Surbing along bridge decks has: been 

mentioned in connection with tests 

on the New York Sts ate Tarawa 
boot, ance 


Tes ther nd exposure to salt solutions. 


silicones. For example, a mart of 
fascia and the center pier of a Thruway 
bridge, shown in Fig. 7, were treated | 
- with a 2 per cent silicone solids solution. 
4 This photograph was taken immediately 
following an ali-night rain. ~The much 


color of the center pier contrasts 


“ments, 


* 6. —Spray rig used to apply silicone solution to highway surface. 


with the | other ers which | 


- fascia just to the left of that pier. The 


the area to the left was not. It is 
true that: these areas may not be as 


~ vulnerable as traffic surfaces, but other | 


locations likewise might well be pro- 
tected from the weather. 
Reflectance: Apart from its effect on 


durability, in such areas as on abut-— 
and certainly on the pavement | 
and bridge deck surfaces is the greatly 
enhanced safety that results from the 
silicone treatment. 


As shown in the: 


thoroughly water-soaked. There is 
a sharp line of demarcation in the 


= 


-‘dight area to the right was treated while — 


‘illustration, | by n minimizing the 


~ absorption of water into the concrete, = 


the silicone was effective in preserving — 
- pale color of dry concrete, thus | 


retaining a light reflectance of very i) 


nearly that of the dry masonry. When — 
this is contrasted with the 35 to 50 
per cent reduction in light reflectance 
from an untreated wet concrete surface, 
_ the added safety factor, due to markedly | 


~ enhanced visibility, especially at night, | 
becomes obv ious. 


great contrast between light 
reflectance of untreated and _ silicone-— 
treated wet concrete is shown in Fig. 8. 


ance measurements were 


ilicone treatment ended. Shown after all-ni ht rain. 
ote pale color of treated center pier and of right die ait of fasci ia. 
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obtained using a test me thod ne ribed State “ ‘Public Works Spee ific fications”? — first, to our know ledge. who have deter- 

in the American andards Practice wellover ayear. Amore recently w ritten mined in their own tests that silicones _ 
for Street and Highw ay Lighting.2 + specification for a similar type mz uterial ' ean be advantageous in the preventive a 
Requirements for water sotuble has been issued by the State of Wisconsin maintenance of concrete highways and 
silicones are now included in specifi- Highway De Department. These are the _strt 
cations for concrete highway treatme nt. 
The specific ations for water-soluble 

silicone (for concrete surface trea 


have been in 1 effect in . the 


Reflectance of 


Untreated corer. SC-5O Treated 
Fig. -8.—Contrast in reflectance 
silicone treated and untreated concrete 
(1953). 
Public, 


Jan. 2, 


DISCUSSION. 

the as I do not believe we have of penetr: 

e shane: to be to apply the sili- many acid concretes; and the pH of the —_ using a solvent-type o 
How do you tell when it is dry silicone chemical under “discussion is — en of silicone. 

ugh? Also, does the pH value have > _ rather high—quite an alkaline solution. me H. P. Haren. 2] would like to 
iny affect on Therefore, an alkaline concrete would ask at should the cone 
Mr. H. L. Cann (Avrnor).—Con- — 3 make no difference in the use of this 


cerning the first question—about how material, 


dry it needs to be—it does not have Mr. DRaNICHAK.! —The ha ave to done before you 
absolutely dry inasmuch as we are state of Missouri has issued a specifica- 
applying a water solution provided a tion—not for the water-soluble but for — Mr. Caun —The optimum appli 
— concrete is not so wet that the surface - solvent- typ e silicones that the pri-— tion time is after the curing compound — 
is visibly covered with water.’ If the mary 7 three silicone manufacturers = membranes) have been removed or 
surface is damp or dry, the material = make. New York State is amending — ied abraded off and before the road is open 
ean be applied, but it should be re-— 7. the specification to include the soivent-_ to traffic. It is obvious that this can- 


membered that appreciable w: ater in type silicone. not be done in all cases, but this would 
_ the concrete dilutes the chemical. — ‘This The author’s statement that the be most desirable. On a road that has 


is in contrast to nike sienhhadal  solvent-type cannot be applied over >: been open to traffic for a time and is 
silicone compounds whic h must be ap-- _ damp_ surface does not appear to hold pretty well oil-coated—and the center 
plied to dry surfaces, but the chemical true. it has been applied over damp of the lane is pretty well oil- and dir 
that was dise ‘ussing is in water solu- surfaces. The absorptive forces seem  eoated— —this should be fairly well 
applied to a damp st ‘gre ater than the force be tween the cleaned because the aqueous treatment 
“face. ¥ th silic: ate interface. The will not penetrate the cone rete unless 
he HH wo Id “not gre J was ii e solvent and the surface isfree of oil. 
absorptive force of the ‘silicone nit Mr. PAUL Kurrecer.*—I should like 
“the application of a solvent-type sili comme nt on the few field exposures 
over a damp surface. cited There wi as consider- 
Technical Se nion Carbides sii. We also would recommend that you able intermixing, it seemed to me, of 
© es, BuffalooN.Y. do not apply either water-soluble or to treated. ‘surfaces —in one 
Engineer, Am. Electric Power petroleum solvent over a saturated sub- case air-entrained concrete for which no 
Senior Research Engineer, Applied Re- ite. If this is done proper . visible differences in surface durability 
tion is not obtained. As the ws were apparent; in another case a re fer. 
cago, Ill. content of the concrete increases, the ence to applic ations to non-air-entrained 
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concrete curbing. there were oratory: tests. rer, est that the three primary silicone manu- 
some references to a considerable it be inferred that we are trying to dis- _facturers make.” iy) ene Tee 
number of projects in which concrete credit air-entrained concrete, I want itis ve We (the eaiase) cannot agree that 
been coated in the point out that the subject matter was this type silicone can be applied w ith 
intended to cover improvement of con- impunity to a damp surface, 
were sir-entrained concretes or not. crete—not differentiating between air-— For an additional, and impartial, 
is this: the re been entrained and non-air-entrained—but opinion this subject we consulted 
as far as we have been able to dete alam Mr. H. Britton of the New York 
re sillosae treatment will benefit air- = to date, we we aad only able to get lab- State | Scaumean of Public W orks, 
entrained concrete, which has an 18 oratory results. wanted to point Division of Construction, Bureau of 
 20-yr excellent fie ld exposure record? sy out that there was some benefit (even Bridges. . Mr. Britton has had consid-— 
Mr. Cann.—We do not have that as od though it might be small) that erable “experience with silicone 
yet because the treatments on air- — entrained concrete could de rive from = ment of concrete highways and a 
ad concrete in the field tests this type of treatment, tures. On the basis of that e xperienc 
only about two years old, and differ- Mr. H. L. uihor’ concurred completely with our opin- 
have not beg and to | show has as of - ion — the solve ont type silic one shouk d 
is time. 


Negative Permar nt Strains d with 
Resistance Strain | | 


of stee! by means of electrical resistance strain gages, it was observed that below the yield chanics a Metallurgy Section of the Na- 7 
point the resistance gages often indicated strains upon release of the load that were oppositely § tional Bureau of Stand: rds, measure- 
directed to the preceding load. Comparison with permanent strains observed with optical | ments of this type produced question- | 

gages on the same specimen showed that at in this case the the negative s strain was a false indication — able results. — Since the behavi ior of 
of ‘the resistance gage. resistance wire gages under these condi- 

« does not appear to be well recog- 
a nized, it was thought that some of the — 
data obtained in this investigation 
would be of general interest. 
HE SENSITIVITY of com- as the load was dec 
‘mercial instruments for use with resist- indicated zero strain before the true The specimens on which the gages 
wire strain gages is sufficient to per-_ strain had returned to zero. were used were made of 1020 steel, rec- 
mit strain measurements to about 2 < studies of elastic limit, such as angular in cross-section, with a total 
10-*. However, variation in gage y 


Tey. connection with a project that involved the of the elastic limit of specimens project now wi ay 


those of Muir, Averbach, ‘and Cohen le ngth of 74 in. and a 1-in. long come 
| nonlinearity, hysteresis, and zero” it is important to know the error section with dimensions of 0.625 
shift in the gages limit the accu 4 caused by ze ro shift, since the deter- 0.343 in. They were annealed for 30 
the measurements unless the gages mina s are based on residual ‘strain min at 1610 F, followed by slow cooling. 
ealibr: attes mounting. aining a © In oA series of tests was run with leads of 


particul arty i in regard to 


nonlinearity, hy steresis, and variation 
from mean gage factor. His data also 
i. show that most of the gages exhibited a 


ihe negative zero shift due to loading; that CLARENCE y. NEWTOWM is a physicist in the Mechanical yo 
Metallurgy Section of the Metallurgy Division of the National 
4 NOTE. DISCUSSION OF | OF THIS ‘PAP ‘eR Bureau of Standards. He received a Ph.D. degree from the © 
IS INVITED, either for publication or for 4 University of Texas in 1952, and since that time he has been 
the attention of the author. Address all com- engaged in research in physical metallurgy, principally with <— 
munications to ASTM Headquarters, 1916 lems relating crystal lattice structure to mechanical properties. 
The boldface numbers in parentheses 
; refer to the list of references appended t to this: 
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_ Upper ¥ Yield Point _ 


Previous Tensile Stress, psi 


Fig. 1.—Permanent strain indicated by 
electrical resistance strain gages after re- 
lease of increasing previous stresses on an 


each ina hydraulic testing machine 


of 30,000-Ib capacity. 
Templin grips 


: designed, well-lubricated guide s. The 

loads were applied stepwise w ith inter- 
 vening periods of no load as in the work — 
Muir,etal, 


The were measured by means 
SR-4 electrical resistance wire strain 


- gages, type A-3, having a nominal gage 
length of 33 in., in conjunction with a 


portable indicator. The gages 


were attached to the narrow surfaces of 
oe reduced section of the specimen, 
using a common house bold ce 
cement diluted w ith acetone. The sur- 

faces were smooth and had n cleaned 
accordance with standard strain gage 
techniques. Finger pressure w as ap- 
_ _ plied to the gage for about 1 min, , and 
the installation was allowed to dry, in 

: “some cases with heat, for a minimum of 


on be fore a test was run. 


t ben some- 
‘times appear in small « Anothe 
pair of gages was mounted on a dummy 
specimen of the same material for ambi- 
ent temperature compensation. In order 

to eliminate the effect of indicator drift, 
readings were made in each unloaded | 
state with the active and-dummy gages 
connected in the normal manner and 
the n with the gages interchanged. 
The absolute values of strain thus op 


‘strains, 


manent set, if any, after the particula 


For the series | 
in tension, the specimens were held in 


ion, they were confined by specially g 45 


= 


= The load was higher 

final value, then quickly dropped to 

Zero, new strain li 

made. process w: as asually carrie 

past the yield point until a a total pe r- 
ane nt strain of about ie per cent was 


readings, 
calculation of the no-load strain or per- 


r 
_ Figure 1 shows the | pe rmanent strain 5 
measured ifte releasing each if 
ment of load on an annealed specimen 
tested in tension. There is first a small 
positive strain, then a slowly increasing =I 
- Negative strain, followed by a relatively 


large value of negative strain until 


finally yielding of the specimen occurs 
with a ve ry large value of positive str: iin, 
_ which cannot be shown on the graph. 
Figure 2 shows the complement: 
havior of an tested i 


rf 


Yield Point 


$9000 


= 4 


+t aa +20 +24 +28 + 


Fig. 2. 

7 electrical resistance strain gages after re- 
lease of im « sasing previous stresses on ¢ an 
spec men of 1020 Steel teste tested in 

compression. 

mall positive per- 


i 
compressi The s 


manent stra (extensions), 


observe rved. he maxin n inverse str: ain 


is in this ¢: about 10 

rather higher than al, but 
tively similar results were obtained w th 
all annealed specimens tested. Tests 
with resistance strain gages we re made 
also on eight specimens that had been 
‘ally deformed several per ce nt 


in tension with resistance strain gages. — 


= 


= 
pair of “in. gage 


inneale spec imen \ 


Cal was § 
and unloaded in tension under the 
-onditions as those prev iously 

‘The optic al strain n gages rev vealed a 
‘slowly increasing positive permanent 
strain beginning immediately after re- 
been of the lowest load and increasing _ 
after each increased load, until yielding 
oc curred at a stress of about 50,000 psi. — 
This behavior, graphically represented 
in Fig. 3, was quite contrary to that ob- 
served with annealed specimens tested — 


ste pwise 


ag 


- To substantiate the results, another 
d imen was te in tension 


finite indie ‘ation of negative perma- 
ne nt strain was observed. The testing | 
was stopped well below the yield point. 
This test repeated and 
stopped: again as soon “a definite nega- 
tive strain was observed. The previous 


 Joadings of the gages in the first test did 
not prev 


rent the appearance of negative — 
permanent strains in the subsequent 
~ sequence of loadings. It has been re- 7 
ported (4), however, that gage stability 7 
is improved by cycling a gage to its — 
maximum load several times. Finally 
the resistance gages, were removed from 7 
the specimen and the test was repeated 


on the same specimen with _ optic al 

strain gages, in which case no negative — 

permanent strains were observed. This 
_ third run was carried to the yield point, 
which occurred at a stress of about 

53,000 psi. T he observed permanent _ 

strains the three cases are prese nted 

in Fig. 4. It appears that for released 
_ loads wD to about half that required for 
yield, both types of gages indicated 
small positive permanen t strains of ¢ com- 
parable magnitude. As As the loads be- 

field Point” 


25000} 


before the gages were applied. In five | 


of these cases, significant changes in 
permanent strain were observed that 


ts ained were averaged. ve re opposite the applied strain. 


The load was applied to the speci 


at a crosshead speed of about 0.03 . 


per min. After the load had reached a 
_ predetermined value, it was quickly re- 
leased and the two readings of the strain 
indie: ator were made in the course of a 


Sm ilar indicated negative permanent 
were also observed with speci-_ 


mens of cartridge brass. 


ause these obse ‘vations seeme 
a i ather strange, it was decided to repeat 


‘some of the tests using optical strain ; 
ad of the resistance gages. ar 


oO 8 0 14 6 


optical strain gages after release of in- 


creasing previous stresses on an annealed 
of 1020 steel tested in tension. 


— 
q 
— id 
— 
4 


N58, p. 45 (TP 12 


increasing permanent strain 


| positive yielding, if the behav rior ¢ coin- 
cided w that of si 
specimens taken as 


point. 


Discussion 


Although tests we 


othe under conditions of carefully mma William Campbell, 
appears A 


temperature and humidity, it 
that the results indicate 


Run I, Electrical Gages 
Run I], Optical Gages 


behavior 


cellulose cement. These indicated nega-— 
tive permanent strains are similar to 
the negative residual strains often ob-— 
served with X-rays in plastically de- 
formed metals (5). The usual explana-— 
tion of the latter phenomenon is based 


4 20 +2 +4 +6 +8 +10 + 


Strain 


of the metal and elastic behavior in 


gayes after release of increasing previous : 
other parts. Pe rhaps further studies of 


stresses on a specimen of 1020 steel, ini- 
tially annealed, tested in tension. a 


the optical gages indies ted 
~hie 
an smoothly yield phenome 
‘The resista g gages, however, indi- 
-eated a deer -asing permanent strain 
which became negative, ‘and would 
_ presumably have reached a maximum in 
the negative direction just before the 


resistance gages a and by optical 


the behavior of resistance strain gages 


that would involve creep somewhere in 
the gage or its bonding cement in a man- 


residual strain in metals. — Regardless 


or in ‘the: observ ved strain values S, par- 
ticularly just prior | to yielding, make it 
‘inadvisable to use resistance gages with 


Discussion of on n Nitric- ric-Hydrofluoric Acid 
Test for Type 316L Stainless Steel’ 


Mr. C. P. author isto which should be revised. We ha 

~ be commended for under rtaking this eval- the oxalic etch for quality | control of | 
uation of an all-too-pressing subject, — type 316L for several years, over the — 
ame ly, quality control of type 316L objections of some fabricators who 
point to the statement in Zecom- 

mended Practice A 262 to the effect. 


that it should not be usec for 3161. 


stainles ste el. We would appreciate 
his comments on the following questions: 
1. The data indicate that the elec- 


tic oxalic acid etch is a good steel. 


2. Our "experience has tor 


te rion for the quality control of type | 
3161 stainless steel particularly in that 
8 step structure appears to assure re- 
sistance to intergranular corrosion. 
“However, , the dual structure offers 


ever, ths it | ‘good” type 316 ELC 
m: ste rial will fail in the oxalic acid ete hb : 
if free ferrite is present. We wonder 
whether this was a factor in the failure | 
of heats HES, GW6, HR4-3, and EM7. 
We have tried to determine this by the — 
Schaeffler diagram but without good — 
correlation, possibly due to unreported — 
Nz contents. Can these heats be 
amined afte poli "ing and a ligh 
oxalic acid etch ws dete rmine— which 
actually have free ferrite? wen 
3. Does the author have an e 
tion for the failure of GC4 (0.028 per — 
carbon) and EM6 (0.033 per cent 
ASTM BULLETIN. 


some diffic ‘ulty. This is contrary to 
in the Recommended Prac- 
tice for Boiling Nitric Acid Te st for Cor- 
_rosion- Resisting Steels (A 262 


-1Donald Warren, ‘‘Nitric- Hydrofluoric 
= - id Evaluation Test for T ype 316L Stain- 
less Steel,” ASTM LLETIN, No. 230, May, 
2 Materials r VU ‘ion arbide 
hemicals C o.,Charleston,W.Va. 
55 Book of ASTM eniend. Part 1. 


(TP 14) 
) 


typical of resistance gages mounted w ith 


might result in an explanation of their — ~~ 
indicated negative perms vnent strain - New York, N. Y., pp. 149 151 (1950). 


ner analogous with the mechanism for _ 


_ of the possible explanation, however, the ; 


technique sd the deter rmination n of 


“Performance 
Tests of Wire Strain Gages, I—Cali- 
bration Factors in Tension,’’ Technical 

Note, No. 954 (1944) ) and “TI—Cali- 

bra ation Factors in Compression,’ 

. Technical Note, No. 978 (1945), Na- | 
tional Advisory Committee for Aero- 

Cohen, “The Elastic Limit ‘and ield 


380-407 (1955), 
(3) J. H. Maulbetsch, “Optics al Methods 
wa of Strain Measureme nt,’’ M. Hetenyi, 
Handbook of | Experime nntal Stress 
Analysis, John Wiley & Sons, Inc., 


Behavior of Hardened Steels,’ T'rans- 
on the assumption of plastic flow in parts actions, Ama. Boo, Metals, Vel. 47, pp. 


C 


C. Perry and R. Lissner, “ 
st rain Gage Primer,” McGraw-Hill 


Book Co., Inc., New York, 


(5) C. J. Newton and H. C. Vacher, 7 
— tesidual Lattice Strain in Sectioned 
of Plastically Deformed Iron,’ 

Transactions, _ Am. Inst. Metals, Vol. 

203, pp. 1193- 1194 (1955). 


oe in both the oxalic acid test vant 
the nitric-hydrofluoric acid test? 

Does the av thor have an e explana- 
tion for the five heats of 0.040 to 0.049 
per cent carbon content (HP7, HP3-— 

HP6, BZ7-596, and GY5) which 
sass both tests (although, we note, not a 
‘step”’ structure in the etch test)? 
We have usually “sensitized” 
type 316L stainless steel for 2 hr at. 
1250 F, rather than for 1 br. Is it 
possible that this longe r period would 
eliininate the failure to screen out the 
five high-carbon heats? 
6. As previously the electro- 
ly tic etch appears to be a very good cri- 
terion for control of type 316L st: ainless 
steel if a step structure is required. 

Since the additional nitric-hydrofluoric 

test. saves two good type 316L heats 


and passes five high-carbon heats 
additional trouble of running 
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nitric-hydrofuoric tests worth w 
We would be inclined to stay with the 


oxalic acid test alone. This is particu-— 
have found cor- 


larly true in that we 


rosion tests like the Strauss test to be 


ineffective in picking up a high-ce 
weld in ELC material, whereas an 
acid etch and microse opic examination 
(o 


4 


is interesting to note that of the 
heats, 2 meet type 317 specifications, 
4 


4 


; 0 meet the type D-319 composition, 33 
are true type 316, and 5 meet no stand-— 

less than 0.0010 in. per month in the 
in Huey test. 


10.42 to 13.82 
Molybdenum 1.89 to 3.03 
0.71 to 2.16 
Ww —_ the author have any comments 


on this observation? These 80 heats of | 
diverse composition would offer an 
“cellent opportunity to run a graphical 
multiple correlation to determine the 
effect of individual elements in the ty pe 


316 composition as they affect corrosion: 


nee in a number of environments, 
e will be interested in the author’s 
ents, and thank him for a timely 


sure). Me Dillon’s discussion and 


_ following reason may be advanced for — 
using the electrolytic ox: 


a standard nitric acid test* to evaluate 
type 316L stainless steel. The nitric 
acid test is sensitive to the presence 

of finely-divided sigma phase in the 

grain boundaries of sensitized type 316L 

i stainless steel, whereas the electrolytic 
acid etching test is not. Conse- 
_ quently the correlation between the 
oxalic acid etch structures of sensitized 
type 316L stainless steel and its nitric 


acid corrosion rate can be quite poor. 


That is, sensitized type 316L stainless 


- may show a “step” or “dual” strue- 


7 ture in the oxalic acid e tch test and still 


tl the n nitric acid test. 


— 


J. J. Hege ger Hamilton, “Effect 
> Minor Constituents on the Intergranular 
Corrosion of Austenitic Stainless Steels,’’ 
Corrosion, Vol. 11, No. 1, pp. 6t—-10t (1955). 
5 The remaining 34 heats had been tested 
in a multisample tester; and therefore, 


Seen with the rates: for the fl ask- 
= 


tested specimens. __ 
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hile 


ard spec ification. Howev er » all give 


comments are appreciated. 1. The 


etching test in conjune tion with the 


their 
annealed corrosion rates were not 


ey TABL E I.—EIL ECTROLYTIC ox ALIC ACID ETCH STRUCTURES FOR 
IVE HEATS OF TYPE 316 STAINLESS STEEL SENSITIZED FOR 
_2HRAT1250F,WATERQUENCHED, 


Dual 
Dual Mild dual 


‘Ditch Ditch—60 per cent of cross- 
ivy 


Grains, 
per cent? 


~Dual—40 per cent of cross- 
Mostly dual with only three 


_ @Check carbon analyses made on actual specimens with a Leco carbon condictometric 


> Structure obtained by lectroly tic ‘ete hing of sensitized (2 hr at 1250 F, 

specimen in 10 per cent oxalic acid for 1.5 min at 1 amp per sqcem. 

ae ¢ Percentage of grains completely encircled by carbide precipitation. — 

contained less than 0.5 per tization hr at 1250 

Moreover, this ferrite w: ae quenched, all of the five heats ‘ceed 


as s elongated stringers rather “dual” oxalic acid etch structures. In- 
creasing the sensitizing time at 1250 F 


than as islands located along the grain — 
boundaries. — Consequently, any ditch to 2 hr produced no change in the etch 
structure of the three heats containing 


structure re sported in Table VI of a : 
paper was the result of grooving attack 0. 040 to 0.042 per cent carbon, but pro- | 
_ (due to carbides) an +4 a the result of | duced a “ditch” structure in the two — 
heats containing the highest carbon 


pits due to ferrite. 
ferrite ie wrought aus- (0.048 to 0.049 per cent). However, 
only heat BZ7-596 contained enough 


 tenitic stainless steel cannot be deter- 
mined from the Schaeffler diagram, be- -encircled grains to affect seri- 


= cause this diagram is valid only for cast ously its resistance to intergranular cor- 
metal (that is, stainless steel ingots, caste rosion. 


ings, and weld metal). os It has been our experience that a sen- 
maximum ¢ arbon content of ne sitizing time of 1 hr at 1250 F is usually 
0.03 per cent (0.033 per cent) does iil sufficient to evaluate the resistance of a — 
guarantee either immunity from car- stainless steel to carbide pre ‘ipitati ; 
bide precipitation upon sensitization “a caused by welding, = 
freedom from the accompanying The electrolytic oxalic acid etch-— 
ceptibility to intergranul: ar attack. For ing test has been shown to be a Te liable = 
example, Heger and Hamilton* haves screcning or acoopi ance test. How 
shown that type 304 stainless steel must 
contain less than 0.028 per cent carbon 
to complete immunity to 


corrosion the mi of users 
not willing to consider it as the sole 
basis: for rejection bey stainless steel. 
a?) Comparati rrosion rates in 
boiling 65 per cent. nitric acid (five 


the niteie acid test “that is, a 
2 rate of 0.0010 in. per month or less). 
: They re ty! nitric acid corrosion rates hr periods in individual flasks) wer 
of 0.0020 to 0.91 in. per month for sensi- — available for 46 of the 80 heats® of type _ 
tized type 504 stainless steel 316L stainle SS in the cannes aled 
0.032 0.034 per cent carbon. condition. 
In light of the above, the failure of thi ‘eent had nitric ac rat 
lea two ty pe 316L heats GC4 (0.028 per cer) - within the range of 0.00051 to 0.00090 — 
- carbon), and EM6 (0.033 per cent) is 4 in. per month; 4.5 per cent had rates 


not surprising. between 0. 00041 and 0.00050 in. per 
4and 5. The author has no expl: ng month; and 4.5 per cent had rates be- 


tion for the unusual resistance to car-_ a tween 0.00091 and 0.00110 in. per month. 
of those five The two heats having annealed 
sion rates between 0.00091 and 0.00110 

B7-59%, in. per month were FI4A and GU 2. 

with chromium contents of 16.2 ‘pe 


ably due to their low ch iromium con- 
tents, because annealed specimens of — 
these he: oty underwent only general cor 
Tosion in the nitric acid test. There was: 7 
no apparent effect of >ther compo 
tional variations on the nitric acid cor- 


rosion rate for the annealed conditi ion, 


“At Mr. 
thor sensitized specime — 
heats 2 hr at 1250 F, water que nched 

oxalic acid. etch structures of the 
sensitized specime ns are given in Table 
After the previously reported sensi- 
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Dillon’ suggestion, a 
these five 


= 
= 
— 

— 
— 
an range of composition is: 
At 
im — 
— 
— 
— 
of the presence of free ferrite in | 
their behavior is related to the prior 
| 


or Eva luation of Hig 


Under Con ned Static en Dyna ate S 


PAUL E. HAWKES and HAROLD EK 


A resonance type of :machine has been toserveasanaid 
the development of new high-temperature alloys. The machine sub- meet the ‘se 
jects the specimen to a static or stress-rupture loading combined with a eral | have been built and employed as an— 
_ high-frequency fluctuating stress, to simulate service loadings typical of — aid 3 in the deve lopment of new high- | 
. = stressed components such as gas turbine buckets, wheel m aterials, 7 Mi temperature alloys in coope ration w ith 
combustion chamber | liners, and the like. The test ee range is the Metallurgical Engineering De pt. of | 
_ The static (axial) component of stress is obtained — the use of a of General Motors Corp. - The bench Ps 
= and dead weight system, while the dynamic stress results from ie machines dev-loped are described 
lateral resonant vibration of the vibrating system composed of the speci en tS and the results of tests of two alloy sare — 
itself together with the axial loading ¢ device chucked to ‘its upper end. ussedl brie fly. 
The machine is equipped with two servo systems for automatic control of 
amplitude of lateral vibration and of temperature at the test section. “Machine Description. 
digital program which calculates the stresses and vibratory elastic line AV A vie of the. base: of the n mac with 
: of a 12-section axially loaded beam is employed as a convenience in ob- the specimen unclamped is shown in — 
taining a stress calibration for the machine under a variety of combined 7 Fig. 1. Static tensile loading on the- 
loadings, materials, and temperature distributions. __ a ae test specimen is obtained by means of a 
Results of tests on two high-temperature alloys, A286 and -GMR235D, 7 dead weight and le ver arm system 
are included to illustrate the utility of the machine. Data are presented - : Fey -ecipice ‘h stresses of 85,000 psi 
as modified Goodman type diagrams as well as three- dimensional diagrams have been obtained. 
i Super-mposed dy namic 
stresses are obtained by employin ing an 
lectromagnet and regenerative feedback 


During operation of a gas turbine en- 7 


gine, turbine buckets are subjected toa or the of stress cycles is The resonant 
7 static tensile stress due to centrifugal of the same order of magnitude as that “elastic line or de flection curve for _ f 
forces acting on the bucket and flexural | hie h would be experienced in service system is shown in Fig. Riel ame. « 
fatigue stresses due to resonant vibration — _ over the same period of time by ty — The frequency range of tests. con 
of the bucket. Because of these condi- lightweight members. ducted has been from 450 to 650 eps, 
tions, bucket failure may due to. The ‘tuating “compe a maximum flexural stress of 45,000 
stress-rupture, fatigue, or a combination: mus t be flexur: al in order ps i ainable- under combined stress 
both, this and othe er applic ite whi at wa as s_be elie to be the: (T he machine may 
tions a need was felt for an elevated- 1 be employed to out high- tem- 


te mperature bench test machine ca- 
pable of evaluating the simultaneous ef- 


= to whe the ori riginal me 
cal structure of the service parts. 


aa The frequency of the fluctuating 
Cc 


omponent of stress must be high enough | 


cH EK isa graduate of General Motors Institute, where he 


ceived a B.S. degree in Mechanical Engincsring. i 
a Research Engineer at the General Motors Research 


a as —DISCUSSION OF THIS PAPE R Laboratories where he has | been 1 employed since t February, 1954. 
ss INVITED, either for publication or for He has specialized i in \ experimer 
the attention of the authors. Address all | 
communications to ASTM Headquarte and vibretion studies. 
1916 Race St., Philadelphia 3, Pa. 
*p resented at the Sixty-first “Annual 
Meeting of June 22-27 


min 
resses 
— 
— 

— 
— 
ey — 
a | 

— 
the were contideved to was employed at the Research Laboratories in June, 1954 where he was a 
ite a esearch Engineer specializing in experimental stress analysis and high-t "49 
Speci materials. In June, 1958 he left to join the Missile Divisi gh-temperature strength of 
Specimens must be small enough _he is currently left to join the Missile Division of the Chrysler Corporation where 


perature fatigue studies, w 
oading, at higher stress levels.) rt J 
Heating of the specimen is obtained 
by means of an air-acetylene torch. ‘ 
‘Suitable servo controls are incorporated 
into the machine to obtain constant tes: 
amplitude of vibration and constant 


over a period of 100 hr or 


Specimen dimensions are shown in 
‘Fig. _ Failures of 
generally occur 4°; in. to the right of the 
shoulder of the 0.250-in. radius section, 
M hic re is in the zone of a st stress and 
speci ime ns are before 
testing by a standardized procedure in-— 
volving grinding, followed by chamfer- 
ing and polishing the test surfaces : 
where maximum stress occurs to remove 
- 4 all grind marks. The polishing opera- abe 
tion consists of first using 2 
paper, followed by No. 600 wet or dry 
a paper and fin: al polish with 
000 emery loth, 


688+ 0. 010 — 


hold the specimen rigidly against the 
bre iss-pl: ated clamps. 
= Axial tensile loading is applie 
me ans of a 0.083-in. diameter ‘tor- 
straight’ musie wire connected to 
lever svstem. This loading system 

utilizes the chuck and tapered lock 312540003 
tem shown. The specimen is securely 
clampe d in:the lower chuex of the 

tem by means of a split nut. The lower 

portion of the piano wire is braze dintoa 


taper pin which is then brazed into the — “ee 
top of the specimen chuck. The taper a 
pin is cut: in the form of a long quarter 
ellipse to reduce concentration or the 
bending stresses present in the wire and _- 
pin. TI he top of the piano: wire is he 
in place in a hanger by means. ‘of tape eT 
locks made of bery llium copper. 
The above system then fits onto Electro- | 
— lever arm as shown in Fig. 1, by means Pickup | 
of which the static tensile stress is ap- 
plied. In order to prevent mise ulign- 
ment ‘and flexure stresses in the speci- 
men, the whole lever arm system must 
be he rigidly in position while re- Meter Signo! 
maining free to pivot. This is accom= Amplifier 
plished by clamping a cross-shaft, which 
acts as the fulcrum of the lever system, — 
tightly in the lever arm. The shaft is »* 
turn carried by ‘two all bearings d-c Reference 
secured directly to the frame of the Error 
machine. ¥ ‘An elev ating screw is used 
to lower or raise the lever arm and in- | 


tween four 3% by brass-pk ted 1,—-Base of high-temperature test ma = 
— 
= — 
~ 
me) 
q 
a 
| 
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on or disks whic 
act as vibration absorbers. 


Vibration . Amplitude Control System 


 *# igure 3 is a ‘block diagram of the 
basic control system developed to regu-_ 
late accurately the resonant vibratory 
stress through the course of a test. — The 
system basically employs an elec tro- 
magnet powered by an amplifier to ex- 
cite the specimen. The input signal 


to the amplifier i is obtained by means of © 


a magnetic pickup located near the 
This signal also serves as: 
input to the ‘servo system for 


place hes vated, the mag-— 


netic pickup and a portion of the elec-— 


meal used to vibrate the specimen. 
By way of explanation of the block 
of 
Bi. athe Fig. 3, vibration of the 
ei specimen generates a small a-c voltage 
*s the coils of the magnetic pickup, the 
value of which is proportional to the 
amplitude of vibration. This small a-c 
eur voltage serves as the input voltage to 


7: 


OND 


Temperature, Fohr 


4.— View of specimen clamped and heated. 


The has proved suf- 
ficiently stable to operate with no v isible- 
of ‘the magnetic deviation from the set poi:t over a 100-— 
pickup also serves as the input voltage _hr test. 
to the error detector unit. In this unit The me ter sign: al amp lifie merely 
the small a-c voltage of the pickup is ; matches signals on the power amplifier | 
Saas amplified and rectified to ~— and error detector unit in order that no 
7 ide a d-e signal which is compared with error signal will be fed into the servo sy A 
a reference d-c voltage to provide an tem when switching from manual opera- 
error signal for servo amplitude control. tion to servo control. Amplitude =" 


ao 


a 


-20000 


+60 000° 


Dynamic Stress,psi 
005 


ig. 5. distribut n curves of vibrating system. 


— 


“to 
— 


a! stress and failure on the specimen. 


4 since it was established that, with the 


vibration is read by observing fiducial — i 
highlights on the vibrating system 


through a calibrated microscope. 


Temperature Control System 
Heating of the specimen is obtained 
means of an atmospheric air-acety- 
lene torch. Temperature is recorded extend 
by means of thermocouples welded at zone. 


the neutral axis in the zone of high 


Temperature distribution curves for. 
Bag at 1100 and 1800 F are shown in 
Fig. 5. Temperature control is ob- 

tained by means of a Leeds & Northrup . 
- temperature recorder and series: 20 con- 
trol unit operating a Brown W-deg 

_phase-shift motor to operate a needle 
valve to control tle flow of acetylene. 
Control within +5 F is normally ob- 
tained with this unit. 
Chromel-alumel  28-gage  thermea 
couple wire is used for the tempe 
monitoring device at 1100 F. As ¢ 
result of rapid deterioration of oq 


ris 242-33 alloy was used for testing : at 
The stress te the al 


component of load-is simply S 
that, with the 


the stress 
neentration factor under axial loading _ 
ble at the plane une of failure 


Specimen: dimensions used, 
as 


A Because of the complex nature of the — 
of computing vibratory stresses 
in an axially loaded multiple beam 
of Vv varying section and varyjng tem- 
‘perature (and therefore modulus) over 
its length, the computation was carried 
on a digital computer, 
The necessary equations ‘and com- 
_ puter program for the solution of a 1 ) 
section axially loaded beam had pre-- 

iously been set up for determining the 
natural frequencies, stresses, and mode 
shapes of tapered gas turbine buckets, 7 
ind were therefore available for this _ 

Such a program makes it possible to 7 
iin stress calibration quickly for the 
testing machine for a variety of axial 
Toads, specimen material, moduli of | 
elasticity, and modulus variations due 4 
to temperature. Flexural stress at the 


al see ition can then be obt: iined as 


necessary boundary | conditions 


the cale ‘ult ation, is, the degree of 


the upper e tie of the pia 
tension element, were verified b 


-1The boldface numbers in sntheses 
refer to the list of references appended to this iin 
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valculations and comparing pre 
natural frequencies, elastic lines, and ture developed at ¢ Motors 
| Specimen stresses with values obtained 
Ww ith a calibrated microscope and wire 

strain gages. Best correlation was ob- 
_ tained when the effective free length of 
the low a beam section was assumed to | purposes. 


A series of curves was then obtained 
for each type of specimen materi: ul 
-showi ing dynamic versus static stress at a 
constant vibratory amplitude for vari-. 
ous temperatures at. which tests wer 
contemplate de By re 
tion of the test 
point on the: ‘upper end of the chuck 
hrough a 
dynamic 
typical dynamic 
curve, toge ‘ther with vibratory stress in 


the specimen, is shown in Fig. 6. air before machining. All speci- 


Test Results 
Results 


chromel alumel at 1800 F, Driver-Har-— 4 (a commercis ally available high-tempera-_ 
ture alloy manufactured by Alleghe ny- remove all marks due to grinding. 
Ludlum Steel Corp.) at 1100 1 


50000 


in. down into the clamped Spec A286 were ma- 
chined from the outer pe rimeter_ of a 
forged turbine wheel segment. 
-segme nt was solution heat treated and 
aged before machining the specimer 

_ The specimens were machined i 


ading the defle 

specin imen at a reference 

GMR235D were machined from, cast 

“Allison J-71 turbine buckets near their 

ading edges. The buckets were given 
a treatment of 2 hr at 2100 F in atmos 


alibrated microse ope, 


stress was then known. 


the 
vibratory amplitude 


mens were prepared by a tandaateed 
process involving grinding, followed by 
chamfering and polishing the test sur- 


faces where Maximum stresses occur to 
— were run at mean te nsile stresses 


tests on 


of tests on A286 


F 


Mean 100- hr Rupture 
Tensile 


05 $0 100 


Fig. 7. en stress versus time to failure of alloy A206 at 1100 F. 
100-hr 
Rupture Strength 
percent 


Tensile 
Stress, psi 


Designation 


— 
- — 
— 
14 | = 4 tei 
sdueto 
fs 
mi 
| 
Fig. 8.—Dynamic stress versus time to failure of alloy GMR235D at 1800 


gether with cyclical fle xural stresses to 
ia set sufficiently high to provide for the 
25000 relatively great number of cycles often 
experienced by blades, panels, and other 
lightweight engine elements in a given 
riod of exposure. Results of tests of 
wo high-tempe rature are i 


Static Stress,ps; sion of General Motors Corp. for muck 

9. Modified Goodman Static Stress, psi cal wor arried: Av. 
alloy A286 at 1100F. 


: f 50 to 100 ver cent of the pub ished be pe: 


)-hr stre of 81, 500 preted as scatter bands of approximately R. E. Peterson, “Stress Concentra-— 
; 0 — 2000 psi in breadth; the exact slopes of the tion Design Factors, ” John Wiley - 
curves have not been fully established. Inc., New York, N. Y., pp. 66- 


= GMR235). 100-hr stress-rupture strength of (2) John 7. r, ON “Numerical Me thod 


Tests were run by maintaining a ‘alloy A286 at 1100 F was found to be Solving Beam -and Vibration 
stant static stress level (which was some slightly below a previously published -Problems,’’ General Motors Corp., 
percentage of the 100-hr stress-rupture value of 81,500 psi, probably because of — sport (Un Tnpub- 
strength figure) and varying the fatigue the transverse forging fiber. lished). 
-Albrekt “Elevated Tempera-_ 
stress in successive tests until plots of "The results obts ained, togethe r with 
F atigue Testing of T urbine 
time to failure versus alternating com- other available data for both materials, 
uckets,’’ Air Force Technical 
ponent of stress for each static stress’ show relatively little loss in permissible No. 5936. 
level were obtained to 100 hr. (Al dy namic stress component as steady B. J. Lazan and F. Vitovec, “Creep- 
though the frequency of vibratory * _ stress is increased to a high fraction of | ———- Rupture and Notch Sensitivity Prop- 
varied somewhat diffe rent mean 100-hr stress-rupture value, At low erties of S-816 Alloy Up to 1650 
_ tensile loadings, in Figs. 7 and 8 test re- - values of static loading or, in other ou nder Fatigue and Statie Stress,” 


sults are reduce ved t to a common time-to- words, as conventional fatigue testing on Metallic Materials for 


failure basis. conditions were approached, the slopes’ ‘Bervice at pe 
- PI opes _ F, Am. Soc. Testing Mats., pp. 69-89 


“a Modified Goodman diagrams (F igs. of the S-V diagrams were nearly hori- (1955). (Issued as separate ublica- 


from the 
‘sional plots as in Figs. 1 Nyieesy 12 


cartesian basis to give an over-all pic- ture bench test me been de- ¢99 
ture of strength in terms of permissible +. veloped for the evaluation of ae 
static and time, stre ss-rupture and flexural fatigue 3 
stre sses. Steady stresses to 85,000 psi to-- 


Dynamic Stresses, psi 


| 2. ~The imensional stress diagram, alloy 
11.~-Three-dimensional stress diagram, alloy A286 at 1100 F. 
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— — 
= 
— 
| 
— 
— 
— £23500 Dynamic 

de 


s a change in te damping of 

a system which can be noted; how- 
its resonance frequency it is he n driven ever, the amplitude controller compen- 
with an amplifier. If the resonant a sates for this. After perhaps a half — 
frequency y tends to change as the tem- My hour, less power is required to maintain 
perature goes up, does the amplifier | amplitude than was needed at the start — 


continue to drive the specimen at the 


. . e 
original frequency or at its new reso- = Mr. P. R. Toourn.2—This interesting 
antfrequency? 


inspires two questions. First, 
Mr. C. H. Ex (author). —With the have the results obtained on this, ma- 
pickup and driving system used, a 


thine been compared to those obt: 
driving frequency will shift with the 


on older types of machines? Second, — 
_ resonant frequency of the specimen and is has any heating of the specimen critical 
loading system. However once the — 


tion due to hysteresis been noted? 
conditions have stabilized there is very Ex.—Some of the materials 
little shift in frequency until failure tented have also been studied by other 

- starts to occur. investigators. ¥, I believe Mr. Vitovee (4) 
his "paper re ported 

= Option Division, Naval Research Lab- we have also run. 
oratory, Washington, D.C. icated higher allowable fatigue loading 
Research Engineer, Mechanics Depart- ble ts tic | i. 
ment, Westinghouse Electric Research L ; r comparable amounts of sta ic load- 


3 F. itovec, 


ne naga of 2,000,000 cycles per 


found higher resistance to 


of Bulk N 


-PEELER AND J. GREEN 


re) 
‘BYR. L. 


Definitions of bulk modulus and published measurements on pt on _— oe 
fluids are reviewed. ‘An ultrasonic velocity apparatus for determining adiabatic 
~ bulk modulus at temperatures to 500 F and pressures to 5000 psi is described. 

_ Measurements are reported on MIL-H-5606A fluid (petroleum-base) and Oro- 
nite high- -temperature hydraulic fluids 8515 and 8200 (silicate este:-base). 
Only minor differences were found among the three fluids, with the silicate 
ester fluids having slightly higher bulk moduli above 400 F. Isothermal bulk 
~ modulus was calculated from the adiabatic value and wes found to approach the © 
_ latter as the temperature increased. uate : 

44 


(rec 


ssibility) of the 

id is one of the critical des sign 
parame ters iffec ting the _ performance | 
of hydraulic servome The 


L. PEELER 


te mpe ratures have led to the use, or 
serious consideration, of new types of “4 
fluids. This paper covers a survey of | 
the published literature and describes 
equipment and presents data for ultra- 
sonic veloc ‘ity measurements on three 
hydraulic fluids for aircraft. 
*: Bulk modulus measurements at both JACK GREEN, 


high temperatures and high pressures La Habra, Calif., is a native of New York state. 
have been made only infrequently. | degrees in gcclosy, he was employed by 
The ultrasonic velocity method allows __ fomia. reen is presently working on 


NOTE.—DIScu SSION OF THIS PAPER | rocks at high meee and temperatures. an 
INVITED, either for publication or for 
the attention of the authors. Address all 
communications to ASTM 
Race St., Philad 
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anuary 


2 


one of, the 
Our tests in- tures 


Although we are running in the © 
factor which would be corrected by the 


than Mr. Vitovec found. 
We have not investigated this dif- 
ference in detail, as this test machine fe 
was designed to simulate as best we Dats 
could the conditions encountered by Ss 
ty pic al high- -temperature alloys in serv- 
ice, wherei sections are often rela-— 
tively thin and are subjected to ap-— 
preciable flexural component of stress. 
There is thus a large “size effect’’ 
“stress gradient” effect present whic ho 
would be expected to result in higher 
fatigue resistance in our own specimens 


than in specimen ns subjected to | 7 


We have not noted any significant ef- 
_ fect of heating of the specimen due to 
hyst In this test the temper: a- 
at point of failure ‘are con- 
bt trolled to maintain a constant value of 
from 1000 to 1800 F : Any heating due 


to hysteresis would be only a minute © 


sis. 


The bulk moduli of three 
aviation hydraulic fluids were measured _ 
from room temperature to 500 F ’ and 
from atmospheric pressure to 5000 psi. 

The fluids tested were a MIL-H-5606A _ 
(petroleum-base, polymethacrylate 

viscosity index improver, oxidation 
 hibitor, tricresyl phosphate), 


Oronite high-temperature 


esearch chemist, Richmond Laboratory of Cali- — 


fornia Research Corporation, has been engaged for eight years in 
development and testing of synthetic and petroleum-base hy-— 
draulic fluids and 


employed Californie Corporation, 


After graduating 


from Virginia Polytechnic Institute and Columbia University with | 


Standard of 
sonic velocity in 


= 
— 
_ 
— 
— 


hibitors), and 8515 (8200 fluid 


of ‘Bulk Modus 


definitions are con are commonly “used 


ier bulk modubus: 


0 
here: 
a B = bulk 
B = “mean” 


P= pressure, 


= reference pressure, 
mospherie, and 
= volume at Po. 


wie 


definition of bulk modulus. It is rel: ated 
to the other thermodynamic properties | 
of the fluid through a series of well- 


known equations | is the 
ungent”’ modulus of AS TM Defin ition 


6-54T2 


2 defines a “mean” ‘A bulk 
modulus for which P, is almost invari- 
ably chosen as atmospheric pressure. 
‘It represents the “secant” modulus of 


ASTM De finition E 6 - 54 


“condition bei ing “inde 

se ‘scripts or -re 

Literature on Bulk Modulus 


Measurements 
~The ace essible published literature 
me reviewed for bulk modulus measure- | 
ments or data from which bulk modulus 
could be derived. A list of high-boiling 
organic and inorganic liquids for which | 
these measurements avails ib le is” 
given in Tablel 
Although measurements have been 
made on many high- boiling | liquids, in 
ibout half the ¢ ‘ases these data have not — 
een converted by the authors to bulk 
modulus (or compressibility) v alues. 

Two types of measurement account for 
all the values: pressure-volume-tem-_ 
perature (P-J -T) and ultrasonic veloe ‘ity 

measurements. The former method 
mostly used under isothermal conditions, 
giving Br or but infre 

(13,46,47,48). he ultrasonic ity iy 
me thod yields” for a liquid direetly 


the s 


by 


I 


The boldface numbers parentheses re- 
.” to the list of references appended to this 
Tentative Definitions of Terms Relating 
to Methods of Mechanical Testing (E 6 —54— 
T), 1955 Book of ASTM Standards, Part 1, 
p. 1547; Part 2,p.1201; Part 3, p. 1963; Part 
4, p. 1341; Part 6, p. 1682; Part 7, p. 1617. 
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Fluorolube and C7Fis 


‘Natural Oils 


50 HB 100 


TS ON ‘POTEN 


| 


ature, psi, Method Moduiuse 
deg f Used |Reported 


32 to 425 | 150 000 P- 
68 to 257 * 17 060) P- 


| 106 — | 468 
—40 to 160 |* 50-000 
3 500) 
— 100 to sia 10 000 
104 to 167} 56 900) P- 

77 _ 56 900 


6 000 
‘ 1 l 

7 110 
000 
Atmos 
Atmos 
Atmos | 
Atmos 


Br 
Br Pa 


| 
Br, B, 


fluid. 
)-5606 fluid... . 
11 Lubricant fract tions. 
6 Lubricants. 
4 5 Petroleum 
6 Lubricants and 8 fuels Pode 
Transformer oil : 
2 2 Je t fue 


210 


572 


104 
210 
33 104 
is 
Room 
temper- 
tem per- 
ature 
& Room 
temper- 
ature 
32 to 425 | 150 000 
32 to 203 


170 000 
to 104 


Atmos 
32 to 149 | 


Octy] phthalate and sebacate..... 

Butyl phthalate, methyl ole ate, 
proin 

Octy! phthalate 

Pentaerythritol butyrate 


4 


trica- 


150 000 
569 000 
000 
Atmos 
Atmos | 
569 000 
iw 
Atmos 
Atmos 
Atmos 
Atmos 


76 to 300 
{ 86 to 123 


C2F3Cl Poly mers one 4 4 pe rhalo- 

 ¢arbons 

Fluorolube FS 
amine 


7 Perfluoro compounds ends 2 aroclors. . 
roclor 


~~ 


and tripe fluorobuty l- 


68 to 140 
32 to 149 
32 to 104 
86 to 158 
(32 to 203 
32 to 104 
to 896 
S6to! 572 
32 to 158 | Atmos 
32 to 302 | 170 000 
208 to 522 wom 


170 
70 000 
Atmos 


5 140 


Mereury. 
Mercury 


Mercury 


=|: 


400 P-V-T 
68 to 176| 17 P-V-T 
37to99 Atmos 
temper-| 
ature 
 Reom 
tempe 
ature | 
to 149 | Atmos 
23 to 176 | 176 300) Revie 
to 264 | 136 700) 
86 to 122 | 88 200) 
to 86 28 400, 
Atmos | 
4 32 150 000) 
Atmos 


MP to 1832 c 


6 Balts..... 


C astor, rape, lard, sp sperm 


w 


Polymers 
3 Polybutenes 

4 Polybutenes 

Poly butene and polyethylene gly col... 
Polyethylene glycols........ 


to 425 P- 
to 140 


Atmos 
170 000 
32 to 104 | Atmos 
222 to 884) 5 800 
2 to 425 | 150 000 
2 to 104 | Atmos 


tecellanc 


P-V-T 
P-V-T 
arse 


4 
Or its ree iprocal, compre »ssibility 
> Pressure-volume-temperature measurements, 
Sonic velocity measure ments. 
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2) 
(3) 
had vr| | & 
-V-T| Br | (1) 
@ 
Pv-T| ... | @) 
"7 14 Dimethyl] and 2 methylpheny]. . vi (14) 
p-V-T| ... | (20) 
‘Liquid Metale | By Br | (27, 28) | 
ew| B, Br} (31) 
B,, Br | (32) if 
4 
— 
Be 
4 
4 
_ 


500 ke Sine 


7 


sec) 


Tronsducers 


a 
Water on the ‘ir derivatives. 

The isothermal and adiabatic bulk 


ate moduli are rel; ited through the expres: 


sion: 


Heating 
Elements 


Fig. .—Schematic drawing 0 of velocity a 


MIL-H- S606A Fluid 
3000 


Oronit 


+++ 
| 


ig. 2.—Fluid container and —— 


(c) Oronite 8200 


‘3000 psi 
2000 psi 
/ psi 


deg Fohr 
ary 195 


= 
— 
if 
— 400 450 500 550 
8515, and Oronite 8200 fluids. 


A 


where: 
ns 


the ratio of specific heats 


available on the values of ¥ for petro~ 
leum oils and found the to be from 
1.12 to 1.28 near room temperature. 
Kretschmar (16) obtained values of 1.11 
~ to 1.19 for jet fuels at 77 F, Weissler (24) a 
of 1.18 to 1.31 for silicones, Kleppa (28) mi 
~Pochapsky (32) of 1.13 to 1.17 for sodium 
529 
Although ultrasonic velocity measures 
50,51,52,53), the combination of both 
infrequent. igoreaux (54) has re- 
r, optical diffraction, anc 
pulse methods. The latter, with its 
in the experime nts il work re ported 
herein. 


* 


? of 1.08 to 1.25 for liquid metals at their 4 
melting points, Bett et al (31) of 1. 14 to 
1.19 for mercury from 32 to 302°F, 
from 208 to 522 F, and Bockris 
Rie hards (33) of 1.11 to 1.56 for molten 
ments have often been used for measure- 
nts at high temperatures (27,28,32,33, 
_ 34) or at high pressures ( 10,12,38,39,40, 
1 methods of measuring -ultr: 
sonic velocities of liquids, describing the 
advantage of mechanical simplicity, 
appears most suitable for use at high Phe 
temperatures and pressures and was used 


was. 


abatic bulk modulus 


de eter 
snined at the tory of 
esearch Corp. in an ap] yara- > 
aa Ww hich 1 allowed the measurement of 
_ density and ultrasonic ve locity of a fluid | 
from 75 to 500 F and pressures ion 
atmospheric to 5000 psig. A schematic 
diagram of this equipment is shown in 
The fluid is - placed in an aluminum | 
container closed by a freely moving 
piston connected to a Bourns Labora- 
tories’ model 11 3 linear potentiometer. 
This assembly is shown in Fig. 2. 
Pressure is applied to the fluid - placing» 
_ the assembly inside a pressure cell and | 
pressurizit ng with an inert liquid, Dow 
Corning 550 fiuid. a An external view of © 
the cell is given in Fig. 3. It is 3 ft 
with 5-in. inside and 
1 with O-ring se: als at 
e 1e is heated by strip 
aters on the outer surface of the pre S- 
As the fluid is compressed by 
applied pressure, the piston of the fluid 
container moves, changing the resist- 
ance of the linear potentiometer to 
which it is attached. By appropriate — 
calibration, both the ultrasonic path 


aa 


length and the density of the fluid can be from the total delay time to give the fluid 


In practice, a 3-in. long con- | 
tainer was used in the ultrasonic veloc ‘ity 
measurements and a 5{-in. ¢ 


the density measurements to Im- 
4 
_ prove accuracy of each type of measure- 


mentation is a of that 


iz crystal transducer. 


= 


series and displayed on the oscilloscope. 


rimposing beginning of the 


a known velocity of 1! ft 


lowing corrections were applied: 


container is corrected for through 


where: 


of the density- -temperature curves. ‘Com- 


parison with pycnometer data at atmos- 
pheric pressure showed the cooling portion © 


4 
nt 7 of the curve to be accurate. It 


U Itrasonic — ‘ity is determined by et refore used in all density determina- 


measuring the time required for a 100 A; tions. The apparent error in the heating | 
portion of the curve may be due to ther- 


microsecond pulse of dominant fre- 
I : mal between thermoc and fluid 


‘quency 500-ke per sec to pass between 
two X-cut quartz erystal transducers — 
through the fluid sample. * The instru- _ 


piston. 

As there are no bulk 1 
oe. a available on ‘organic fluids over the 
temperature and pressure range used 


— by Lazarus (55). here, accuracy of the present data could 
‘The time base for all the veloc ity : be determined through use of a refer-_ 
ments is established by ence fluid. From consideration of the 
calibrated time de lay circuit of a Du- a values used in computing the 7 
256-D TI final result, the accuracy is estimated to 
256-D oscilloscope. The tec - within 5 ‘per cent of the true value. 
nique for measuring velocity is as follows: 
_ A pulse is generated by the ose illoscope at Experimental Results sults 
Sweep us pulse triggers the damped three fluids, MIL-H-5606A and Oronite 
8515 and 8200 fluids, were determined | 


sine-w ave ] pulser. The output of the 
pulser is amplified and drives an X-cut aa from 100 to 500 F and from atmosphe rie 
pre ssure to 5000 psig. Density, ultr: a- 


ultra-— 

sonic wave thus produced passes through sonic ve ‘loc ity, and the adiab: atic bulk i 

the fluid and gene rates an electrical modulus ale ulated them using 

signal in the output quartz transducer. — ‘q. 3 are give n in Tables I] ‘to IV. 
3, 


These output signals are amplified by | Bl modulus values ave also plotted in — 


two Hewlitt Packard 450A amplifiers in Fig. 4. Bulk modulus decreases rapidly 
as the temperature increases. 
The isothermal modulus is 
related to the adiabatic through sever: al 
other thermodynamic properties of the 
fluid (56). The form of the equation 
simplest for cale ation from the di 
obtained above is: 
Sew 
3 


The measuring technique consists of 


- Output pulse on a given timing marker 
and then changing the trigger delay 
time until the beginning of the input 
pulse coine ‘ides with the same timing 
marker. The delay time between these 
two ee is determined from the set- 
ting of the cal alibrated delay dial on the . 
oscilloscope. A sodium chloride erystal — 


sec (55) was used for calibrat id 


In calculating fluid density and ultra-— 

“sonic velocity from these data, the fo 


Corrections 


Spe c ifie heat rat of all three Guides has 
been measured at atmosphe ric pressure 
in this laboratory (57), while 0p/07 can 
be obte uined graphically from a plot 
the de nsity-pressure rel ationship. 
‘alues of these quantities are shown 
Table V. A comparison of isothermal 
and elistetic bulk moduli is given in 
‘Fig. or all three fluids, y decreases 
as the te mperavure increases , th: at is, 
Br approaches By. 


1. The thermal! expansion of the alumi- 


use of the formulas» 


a = lines ar coefficient of ther mal 
pansion of aluminum, 
T = temperature increase above 
Io = length of potentiometer arm at ere ndirec y: 
temperature, and 1th re 
= in | 
eter arm. 
An additional correcti 


The effect of. on can 


for the thermal! expansion of the aluminum 
piston head and cylinder base, which 


Vi tion of this “quantity: for all 
three fluids shows that C, is affected 
“tr than 2 per cent by a 5000 psi pres- . 
sure change. Calcul: ation of By 
for sever: al te s for each 
fluid from Eqs 6 and - ‘respectively, 
show at 5000 psig to within 0.02 


creases the path length through the metal. 
The increased delay time caused by the — 
expansion of the aluminum is subtracted 


delay time. correction is 0.06 usec 
at its greatest. 
a hysteresis effect was 


found for the heating and cooling portions | 
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— 
— 
4 
= absolute temperature, and AP 
specific heat at constant pres- 4 
— 
— — 
— 
— 
po = density of fluid at room temper- 
o\ 
fiven (1) by the 
January 1959 


unit of the at ric pres- 


- 
experimental error athe r than a real Pressure, Temperature, Density, ‘Velocity, 


Modulus, 
Therefore, an approximate psig ; de j. gpercucm ft per sec 
value of Bry can be calculated for any 


— 
pressure to 5000 psig from the values 30 3720 
of in Table V and of B, in Tables II to (0... 

IV without further re ‘Tecourse to E aq 9: 


ultrasonic apparatus for atic 
bulk measur ments of bon 


for measureme ents mpe ratures to 


cent t of the true. studied 
ere one petroleum-base and two silicate 
ester-base aircraft hydraulic fluids, 
Only minor differences were found be- 
tween their bulk modulus prope rties 
the silicate ester fluids having 
‘slightly higher values above 400 F. 
authors conclude that the ultrasonic 
is satisfactory for adiabatic 
“bulk measurements at elev pated 


tempe 


Ack 
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ESTING of adhesives for 
use in aircraft structural applications is 
are ly new fiel ld of | - eavor. 


spec ially chosen accelerated aging test: 


ave 


~ been in popular use for over 
sives that be used 

high-temperature structural applica 

tions have been ‘developed only in the es 

or four years. Convair 

Division of General Dynamics Cor- 

_ poration has been a pioneer in the use of 
‘tal-to-metal adhesives for both struc- 
tural and non-structural applications in 

aircraft manufacture? and ac ( ordingly 
has developed test me thods, pre pare 
procurement specifications, and has 
ke pt abreast with the current military 
spec ifications®:* for testing these adhe 

4 
‘ater demands are consts antly 
te ing ms as on the aircraft industry for 
higher performance planes and missiles, 
adhesive manufacturers the 
craft industry are involved in deve lop- 
ing new and higher- temperature-re sist- 
ant sive es. These adhe 'sives must 
“hot only appear to be good in 

lots, but must maintain their 

enc y and reli: ability 


from one 
another so as not to Je opardize the ie 
structural integrity of an airplane. As 
a consequence, a number of tests have — 
been set up in military specifications for 3 

_ testing and evaluating these adhesives. 
Since there are humerous applications 
for aircraft adhesives, no one specific a- £ 
tion can cover all aspects; therefore, 
some special tests are designed to selec t J 
specific adhesives for specific applic: a 
tions. Convair has de vised sever: al 
tests, and selected others from —_ ry 


NOTE.— DISCUSSION OF THIS PAP R 
IS INVITED, either for publication or for 
the attention of the author. = iress all 
communications to ASTM He: au iquarters, 


1916 Race St., Philadelphia 3, Pa. 


1 Presented at ASTM Meeting at the 

U niversity of New Mexico, Albuquerque, N. 
oa D. A. Tooley, ‘‘How Adhesives Are Used 
Aireraft Construction,” Materials and 
Methods, Vol. 39-40 105-107 (Feb. 


1954). 
Adhesive; Airframe 


MIL-A- 
Structural, Metal to Metal, July 1, 1954. 
‘ MIL-A-8431 Adhesives, Heat Resistant, 
Structural, Metal to Metal, — 


21085. 

28) 


ging Tests 
Aircraft t Metal, Adh 


<paaliceataas which give good indica- 


lo it 


are needed to confirm the over-all test 


sidered of particul: ir importance at C on- 


\ 
Towing tests “entail 


and Life Aging 
esives 


Pi sandiiics panel type or lap shear type, 
tions of longevity of a structural adhe- Fig. 1 shows typie al examples of these 
sive in a specific environment. The se types of specimens. It will be noted 
the at the Iwi ic ho Spec cimen half sec- 
eep tests, vibration fatigue, tion has y ed to 


spray, fluid immersion, and hone 01 
ndwich panel structural tests the end. ~The lap sheay specimen con- 


ind 


ns ame ly 
of two adhe sive-bonded 


tests. These two tests are lapped skins. In both cases, the speci- 
between structural and accelerated ag- mens are bonded at elevated tempera- 
ing tests. They have been included be- tures and pressures up to 175 psi. | 


the Iron Maiden” and “box bea ‘am’ 
borderline 


q 


— cause even W ith all the information sup- 
_ plied by smaller tests, such tests as these 


ai 


one ‘Structural Tests 


The first “group of tests to be « 
cussed 


are ‘accelerated aging” tests, 
which ine ‘lude column creep-accelerate 
beam, metal-to-metal creep rupture, 
v shration fatigue, the ‘ ‘Tron Maiden,” 
and box beam tests. 
The first test. is the acce ‘le 
and test. This 


results and establish design limits. In 
addition, another group of tests con- 


-vair which gives an indication of the life- 
aging properties of an adhesive includes 
long-time fuel immersion and sandwich 

“panel we athering tes fol- 


- P. THOMAS, after serv serving in the Armed Services, j joinec 


Convair- Fort Worth in 1955 and is presently Leadman of the 


of the Engineering Test Laboratory.. His work has been primarily — -_ 
concerned with the evaluation, testing, and development of 


_ structural adhesives as well as adhesive process development. 
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3. 


—Accelerated n-creep and beam test specimen 


tumn-= 
‘stirrups. 


test was devised as a means of quic 

screening a large number of sandwich 

specimens fabricated with various 6 248 

the data ained, an adhe ‘sive having 


sandw ich construction may be selected. = 


and beam load can be applied simults ane- ~ 


~ ously at an elevated temperature. In 
Fi ig. 2, the insulated box with its rele ation: 
De tothe axis al loading and beam loading de- ? 15 
_ vices may be seen, as well as a portion of .. 2 
load lever system for load applic ation. 
Figure 3 shows a close-up of the load 5 
blocks with ball joints : and the stirrups # 
for beam-load application. The proce- 
dure consists of proper rly “milling the 3.5 
by 15.0 by 0.5-in. specimen so that the 


will extend 0.1 in. beyond the skins. Fig. 4 distribution in 64 column- -creep specimens & 5 -in. 


scribe line is made across the glueline ribbon glass fiber core 0.90-in. ‘skins 


20 


of the slug and skins on one side to 


of 
and the temperature brought up to 
260 F. Six dial gages, measuring in- 
thousandths of an inch, are employed to 
- measure beam deflection, and an optical 
mic rome ter is wae to measure 


specime n for axial load a- 
tion must be calibrated because of the 
tol: advantage of the compound leve 
system for : applying axial load. F rom 
ation curves, the proper weight to 
be placed on a hanger for a desire 
loading condition i is determined. 
temperature is critical, each 
is equippe with a thermocouple to 
that the desired te 
will be maintained. The beam and — 
; axial loads are increased every 3 hr so 
that design limits will be reached in 12 


| 


Hours. at Temperature, 260 F 


Fig. 5. in 44 specimens 3.5 by ribbon 


3- hr schedule until failure occurs. A glass fiber core with 0.40 in. aluminum alloy skins; epoxy- — : 


_ 
| 


se give es ali increments of 
design load to be applied. The ordinate — 
of the chart represents the total 


the time intervals with limits at of 


4 12hr. It will be noted that at the com- ce 


ey - pletion of the C load, 79 per cent of the 
vinyl-phenolic adhesive bonded speci-_ 
had failed. comparison, Fig. 

5 shows specimens bonded with an * 
epoxy-phenolic adhesive, whic th (un- 
like the vinyl-phenolic) is a high- tem- 

perature adhesive and exhibits 43 per 

cent unfailed even after the G@ load. 


These data are valuable mz rink from a 


specimens just described. One of 


allow 18 specimens to be test 

; ti sneously, equipped | with a micrometer 
4 device for taking creep measurements 


basic unit shown in Fig. 6. 
Another test considered of i importance 
as an accelerated aging test is the vibra- 
tion fatigue test. Fatigue data are 
_ important in determining design param- 
: eters for an adhesive and are attained 


without going into the oven, is now it 
the proof-testing stage—e mployi ing the 


by applying axial load through cyclic 
means to a specimen of similar dimen- 
sions to those of the lap shear creep 


several types of vibr: ation fatigue ma- 


chines used is shown in Fig. 7. The 


‘en Closely associated with the column 


p-acceler: ated beam test is metal-to-_ 
metal creep rupture. Whereas the 
former dealt with sandwich-type speci- 
mens, this test employs metal-to-metal 
lap shear specimens. Essentially, the 


Regular lap shear specimens, 


ency of an adhesive to cree ep. or to dis- 

tort under static loads at ele vated 
temperatures. This is one of the te sts 

appet ars in the military specifica- 

nd is a familiar test to those who 

e acquainted with adhe sive testing 9 

A new method for applying static loads — 7 
reep tests has been at 
Convair, as shown in Fi ig. . 


consists of a small pneumatic ram 


whie +h—in  conjune ‘tion with an air 


Section of the overlap joint 
asurement by 

micrometer. An a3 
is applied to the specimens 
ire then heated to test temper 
Creep is measured at 4, 8, 16, a 


an 


regulator and proper air supply—will 


maintain the desired load on a — in. space; 


7.— —Vibration | fatigue machine. 


and 7 in. long, are prepared by jig- 
drilling holes in both ends and milling 
one side to clearly expose the glueline.— os selec cting adhe 
test is designed to de te ‘rmine the tend-— ‘fe ribe lines are then made on this milled a 
to aid in 
opt 
load of 1200 psi 
and they 


hr and each 24 hr thereafter until 200 
hr has elapsed. A section of the glue- 
— line, showing actual creep in a lap shear 
specimen, is also shown in Fi is. 6. 
In practice, a number of specimens may 
be run simultaneously in a minimum of 
consequently, this } jig has proved 


~ quite useful. A creep test jig which will 


specimen is placed in the machine and : a 
eyelie axial load of 600 psi, not exceed- 
ern = ing 3600 cpm, is applied for 10 — 


eye ‘les or until failure. This property 
considered in 


of fatigue is strongly 
es aircraft cons truc- 

tion. 


4 


ot ad ves. used in 
and box beam tests. 
test was develope d to 
design limits (heat, pressure, and load) 
for sandwich construction and to evalu-- 
ate design changes on new adhesive de- 
_-velopmen t under various conditions. 
As may be obse rved in Fig. 8, the 
“Tron Maiden” is a large steel frame de- 
da to give horizontal support to a 
panel being tested in It 


ature. 
nd 24 


Fig. 8.— Iron maiden test setup. 
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is designed to permit application of air sa 


_ pressure to one surface of the panel and 
r heat to the opposite side. The panel is” 
_ attached to the frame by roller bolts to 
B allow vertical load only to the panel. 
The failure stress of each panel is 
compared to failure stresses of 
7 - panels run under the same conditions. 
Test temperatures Tange from 
to +500 _ internal pressure 
ranges from 0 to 40 psi. _individual 
panels may be tested with temperature 
_ differentials ranging from 0 to 300 F be- 
tween the two surfaces of the panel. 
to insure ient det ail wi 


mal 
d means. Thus, the box 
beam test was developed, which would 
simulate as closely as possible actual 
interaction of stresses and combined 
loading applied to a panel in flight and Fg 9.—Typical b box beam wing panel test setup. 
Figure 9 depicts a typical setup for this 
type test. Each box beam consists of cook > | 0.040 Skins 
slugs and honeycomb core. Two steel @ 0016 Skins -68F 
bulkheads (see A, Fig. 9) (with load in- +260F 
troduction fittings on each end of each 
spans, 50 in. long (see B, Fig. The | aFTW294- 809-2 
4 board ond spé th te 4FTW294-B17-1 
outboard or end spans each terminate 4FTW294-B17-2 
a beam system (see C, Fig. 9) w Curve 5 4FTW294-809-3 
llows all t to be reacted by tl | | 6 
allows all torsion to be reacted by the 7 
center test section (see “Fig. 9). 
7 At the same time the beam system reac te 4F Tw294-8li- 


E 20 000+ 
introducing end straps (see E, Fig. 9 9) 
4F TW294-809-7 


4FTW295-I-2 


tion of the hydraulic ram loads, the 
oq test section can be made to 
undergo pure bending, pure torsion, or a 

combination of the two. The ‘pane 
are tested both at 260 and minus 68 F. Nitrile Phenolic | Nitrile- Phenolic 
Some box beam splice test inter: ution Adhesive 443i 
may be observed in Fig. 10. 
The represents bending stress 
“versus shear st ress in the abscissa. 
Seven specimens we re tested in pure 
bending stress and eleven in éombina- 
tion loads of bending stress to shear 
des most typical ratio for 


taining design allowables is — with a 

ime stress to shear stress of 10:3. 
_ From these tests, a typical curve was 
a established which set the lower limits — 

for structural sandwich panel construc- Eve 


feathering and Age Tests a 


The salt-spray test is a spé 
‘le rated corrosion and weathe ring test Tested of Room 


in which specimens are expose at a 11.—Typical salt spray data for several adhesives bonded on 2124T-3 alclad 


temperature of 95 F to af fine mist of aluminum (4-in. Lap Joints). 


— 
— 
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5 or 20 per cent sodium chloride solu- 
‘tion, It is useful in establishing and 
‘Maintaining certain standards of 
ity and is particularly indicative as to 
how an adhesive might hold up u under 
Those who are familiar with adl 
or corrosion testing are acqui ainted w 
the details of this test, as called for in — 
Feder 1 Test Me ethod Sts andard No. 151,° a 
aph 4.6 of MIL -E-5272A*, and 


ASTM Method B 117-49 T? The 


specimens are placed in a non-conduc t- 

— ing holder at a 15-deg angle in a salt- 
spray cabinet and subjected to salt 
spray for 30 days. Data for several ad- q 
hesives alter 30-day exposure to salt 

spray are shown in Fig. 11. It might — 
be of interest to point out that lap shear 
- gpecimens, vested before and after salt — 
spray exposure, show that the nitrile- 
phenolic epoxy- -phenolic adhesives 
are affected only slightly by this ex- 
posure when compared with uncondi- 
tioned control specimens. 
luid-i imme weion tests are condue ted 


complished by using the stand: ard 


with the test ‘One hw wide 
control specimens are cut from either 
end, The are then tested 
lap shear at 77 + 2F . The remaining 
# portion of the be is immersed in var- 
lous fluids and allowed to remain 
there 30 days in tap water or 7 days in 
any one of the following: hydraulie 
fluid (MIL-O- 5606), hydrocarbon fluid 

type Ill (MIL-H-31 36), or anti-ic ing 


_ immersion, the pads are removed from 
the various fluids, sawed into 1-in. 
wide specimens, tested in shear 
within a 2-hr period. Results of fluid 
immersion tests on two 
adhesives are shown in Fig. 2. It 
appears that for both adhesives, i immer- 7 
sion has some effect on the adhesives. 


Immersion in any of the four 


not, however, bring the adhesives bee 


low design limits or the minimum shear 


strength stipulated in the military 


General Specification for Ins spection 
MIL-E-5272 A nvironmental 
Aeronautical and Associated Equipment, 
Gene ral Specification for, Sept. 16,1952. 
1 Tentative Method of Salt Spray (Fog) | 
Testing (B 117-49 T), 1952 Book of ASTM > 
MIL-O0-5606 Oil; Hy raft, 
Petroleum Base. 
MIL-H-3136 Hydr 
ard Test. “ay 
MIL-F-5566— luid 
1 alcohol). 


(MIL-F-5566).!° Following the 


Testing, 


Anti-Icing 


ine luded in this group are long-time fuel 
_ imme rsion and s sandwich pane Ai w eathe r on 


immersion tests. 
in sy into direct contact with fuel. For this 


‘ar type specimens. Any degrada- 


mens | ns in JP -4 jet fuel i is the same 


Water imm 
Days at 75F T 


Fluid Type Ill-immersion 


7 75F Test at RT. 
MiL-0-5606- 
Fiuid-immersed 7 Days 


at 


Fluid-immersed 7 Doys 


al 
Nitrile~ Phenolic Nitrite Phenolic 
ey rol J Control 
Fig. 12. —Lap shear tests in various fluids. rn bonded on > 
T-3 aluminum in. lap joints), nitrile- AandB. | 
se previously immer-_ 
the exce ption that the JP- 


Aging 


is maintained at 140 F. The specimens 
are removed | periodically and tested in 
shear at 77 + 2 F and 260 F. Typical 7 
data, shown aaa in Fig. 13, are 7 
results of long-time fuel immersion 
a nitrile-phenolic and_ an epoxy- 
‘ph enolic adhesive. . No appreciable deg- 
dation has occurred on these adhe- 
sives after one year of immersion. The 
‘slight variation indicated might well be 
due to test variables. Continuation of 
the effects of long-time fuel immersion these tests have de ‘monstrated no sig- 
on structural adhesives. Continuous nifie ant degradation of these two adhe- 
fuel immersion tests have been in prog- /Sives even after 3 vears of fuel immer- 
ress for several years at Convair on lap- sion, 
im Sandwich panels fabricated with ad- 
— tion is noted as spec imens are periodica-— hesives are used in fuel tank areas of cer- 
ally removed and tested in shear. The tain aircraft. Since it is possible that 
procedure for immersion of these speci- fuel n may its w the 


Nitrile—Phenolic Adhesive Specimens 


Controls Tested at R 


aging properties tests, are conside red of 
special importance when dealing with 
‘metal or sandwich-type adhesives. Tests 


aging tests. 
First, we w ill conside r -long- time fuel rac 
Some ¢ adhesives come q 


reason, it is deemed necessary to know 


Epeny- - Phenolic 
Controls Tested at RT 


on , Test ot RT 


nsile 


2000 


Fig. 13.—Fuel Soak (JP-4) ai 140 seid oo shear data }- in. le joints bonded on 20 2024 T- 3 
aluminum with a nitrile- and an epoxy-phenolic adhesive. 
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Test (2" x3’ Tested at 260F “Tested ot R.T 


a 


ated aging tests and life aging proper-— 

ties tests of metal adhesives, based on — oo 

engineering expel rience at Convair, hav . 


i Some of the more important acceler- 
4 


field, new test must 


| the new applications found for these 
The tests tii. have been dese 
are ex: amples t methods which are 
to give reliable data that can 


to pi edict the performance and 


One Yor Tonge ity o .ireraft adhesives in 
Fig. 14. _typical_ data aging test. sandwich panel, glass actual ser 
fiber core, 0. eminem skins, phenolic and nitrile- adhesives. 4 


Ponels- Not Exposed Weather — 


WExposed Weather— JP- 
1o Weother or Fuel 


Pressure Tested With Fuel 


periods of time, it was considered | im- col umn compression tests, where 


pe rative that the effects of such an en- specimens were cut from the test panel, 
vironmental condition be determined. appear in Fig. 14. Specimens from These tests were conducted in the En- 
Me Therefore, a test was initiated i in which pane | A served as controls and were eg gineering Test Laboratory at Convair- : 
sandwich panels were purposely filled  unaged, while specimens from panel Fort Worth. hal 
with JP-4 and exposed to outdoor were exposed to weather and pressure- ‘The assistance of H. P. “Owen from 
- conditions. The panels are standard- . sted to 100 psi internal pressure. — the Chemical Section who directed some _ 
_ type sandwich panels with slugs and — Specimens from panel C were exposed ¢ these tests, and of H. D. Nolan and — 
glass-fiber-reinforced honeycomb core, to weather with JP-4 jet fuel inside, F. He idbrier the 
and are filled with JP-4 before being The edgewise compression results beam’ tests, and W. 
subjected to weather. Typical data pear in psi; simple beam, in Ir per in. 


from |: ar, simple be am, and width; and lap shear, in grate fll ac ‘knowl 
¢€ 


TCL... 


organic -inorganic vules re 


electrical grade glass rods of 0.010-in. diam. The onttinbe give consistent _ * — to link chemically with one end to the 
results and indicate that various chemical finishes on the glass surface have © glass and with the other to the resin as — 
‘no significant effect on the bond strength. The methods also quantitatively the later polymerizes (1).'— Much prog: 

demonstrate the importance of friction effects between glass and resin in © v! i ress has resulted by utilizing this con- — 


Further, it has been found that the bond characteris- ws ality absence of any proof 


7 and polyester resins differ greatly; the latter joins to glass vi _validi at such pro gress hi as 
much more inet and when fractured, does so in an entirely different - 
fa shion compared to the epoxy-glass fracture, breaking cleanly at the 
polyester-glass interface at shear stress values much below the shear 
strength of either the resin or the glass. This suggests either a strength ; 


deterioration of the glass surface or local contamination and baie cure 


of polyester resin. 
N THE mec anical pe to: si 
forma of fibrous gl uss-resin elements, iss fibers, pr se 
posites, the strength of the joint betwee . or bonds and if they should be 
7 the two components, irrespective of its broken, mechanical strength and stiff- 
_ prec ise physical or chemical character, on, ness and chemical and moisture resist- 
“4 is thought to be of critical importance. ance would seriously deteriorate. Much 
 Exte nally applied loads are transmitted work, large ‘ly of a necessarily empirict al 
NOTE.— _pIscuss SION OF THIS PAPE nature, has been directed toward K. McGARRY, Assistant Pro- 


INVITED, either for or proving the performance of fibrous glass- fessor of Materials, Massachusetts Institute 

the attention of the author ddress a apie em: 

if Headquarters, resin. composites concentrating on of Technology, is engaged primarily in the 
1916 Race St., Philadelphia 3, Pa. = re bed struc ture. Goontent study of the mechanical properties of plas- 

The boldface numbers in parentheses” 


to the list references to othis 


— ucted after one year of 
— | are being continued, 
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— 
— 
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Torsion Specimen 


Fig. 1 1 and torsion rod-disk 
specimens,” 


been of a qualifi ed nature not W ide 
recognized: 
prope rties from such finishes have been 
mm anifest primarily in terms of “wet- 
strength retention’? where strength and 
stiffness retention after water immersion 
for perhaps 30 days at 72 F is greatly 
improved by certain finish treatments. 
— For example, one of the earliest finishes, 
methacrylato-chromic chloride des- 
ignated as finish 114 enabled a laminate 
— to retain 60 per cent of its dry flexural 
strength after such immersion; recent = 
organo-silicones have raised this figure 
to 95 to 100 per cent (2). No comparable 
improvement in dry strengths has oc- 
urred howe *ver; indeed the modest 
-inereases in dry strengths which have 
been realized may well be due to other — 


a. effects, the moet like ly ones being a 


general improvement in the art of 
laminating and slightly better controls 
the variables in the process. 
7 2 2. Most of the levelopment work on 
glass surface treatments or finishes 
te utilized iaminates as the ex ‘xperi- 
mental media, where literally millions 


of individual glass fibers are distributed 
as woven fabrics, uonweven mats, or 
continuous filament ings: with 
degree of comple xity har: dly ame nable 
to either prec ise ant alysis or control. 
Further, in the preparation of 
Bsc ates a great deal of art is prese nt 
in terms of pl: wement of the glass, 
dist a and penetration of the — 
liquid resin, avoidance or removal of 
7 entrapped air, heating and cooling rates 
during the curing or poly merization | 
process, methods and duration of pres- 
applications,  eatalysis of 
reac tion, ete. Some of these have been 
= shown to be very effective in terms of 
final laminate properties; others are sO. 
= to control positively that their 
effects are still not we unde rstood. 
For ret in the preced- 
ing, it was a des rable goal to 
devise me ‘thods of « tly measuring the 
mechanical strer 


? Manufactured by the Rohm & Haas pag ; 
P hiladelphia, P 


the | 


mil heating 


Bond 


Force on Disk 


f 


tween a resin matrix and a single rity 
element. Thus far, three procedures 
have been developed, two of which in- 
_volve glass rods of a few millimeters in 
diameter while the third has ‘utilized a 
thin rod of 0.010 in. diam. Expe ris reveals that a normal pressure between 
ence to date with the |; atter leads to © “the rod and disk remains after fracture 7 
belief that it cs an be successfully this pressure being large enough to 
applied to glass’ filaments as com- make the static friction load level from 
oe drawn: 0.0003 to 0.0005 in, 
diam, thus fulfilling one of the initial — fracture load in the test. Only afte r 
ofthe research, the disk has been displaced along the 
rod for an appreciable distance, com- 
red to its thickness, does the av verage 
friction load st: wt to decline; ina 
torsion | test. perhs ips one comple te 


Specimen. 


tween the rod and disk takes place an¢ 
then a stick-slip action, accomps nied 


ac teristic of 


revolution of the disk occurs before 
same diminution commences. 


third method uses a 
of the shape indicated in ‘Fig. 3, where 
a ‘thin rod or filame nt of "electrical 
grade E glass is surrounded by a casting 
the ‘tion of which 

s along the length of the rod. 


“Fig. 3.—-Trapezoid 
for use with small diameter glass rods or 


filaments. 


shear stress is created between the glass 
Experimental Procedure =f 
r sin which reaches a maximum at 
‘The first _approac th 
4 


minimum cross-section of the piece; 
ved specimens as shown 
Fig. 1. These were prepared by casting | 
polyester of the specimen and the glass rod and 
araplex F-45,° in Teflon cups with @ the elastic moduli of the two materials. 


l-in. internal bore around Pyrex rods Ww hen fracture occurs at the neck of the 
obtained from chemic al stock and then — -back-lighted specimen it can be readily — 


curing the resin by ‘a combination — detected by the onset of a fuzzy white 


of catalysis with be nzoyl peroxide and line caused by the optical action of 

10 oven the fractured surface. 

with no applied pressure. This tech- — joad at which this takes place permits 
calculation of the shear strength of 


_ the magnitude and variation of 
- stress is dependent upon the dime nsions 


nique permitted controlled variations in ae 

rod diameter, glass surface treatment, 7 - the joint between the resin and glass 

rod. To date, experiments have been 


and disk thickness and prov ided a 
> 
specimen suitable for eithe r compression conduc ‘ted with rods ofe slectrical grade 


testing, wherein the disk was pushed E glass material of | 0.020 and 0.010 i 
along the rod, or torsion testing in which a 

the disk was twisted around the rod 

with no displacement along the rod axis. 

Both such tests were performed on a 

-hydraulie testing machine operating at 

a displacement rate held constant, and Test Results: 

the automatically recorded fore ‘In the 

mi ition traces are of the character shown variables included rod diameter, disk 
1 Fig. 2. At the end of the initial, thickness, and glass surface treatment. 

reversible, linear behavior fracture be- The results of the initial tests 

"ASTM BULLETIN: 


s1zes 


will be used “until, 
commercially 


drawn fibers 


of 0.0003 


by an audible clicking, se ets in “ae the 
variations indicated. is 
a dry frictional ac tion al 


70 to 95 per cent of the maximum or © 


By 
compressing the specimen, a nonuniform — 


this 


Knowing the 


diam, In the near future sm: aller” 
eventually, 


to 0.0005 in. dis am will be tested. pao 
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Disk Thickness, ine 


tr 
Pyrex x rods aun id Pare plex p- 43 resin are 
j ind 6. In the 
a nd 5 
prior ‘to 
hav ing "the cast around them; 
those» in Fig. 6 were cleaned with 
(plain glass) or treated with 
vinyl silane solution known as Finish 
a 136 (finished glass). The average bond — 
ngth in Fig. 4 is 614 psi while that 
in Fig. 5 is 590 psi, but because of the — on the plain glass. This difference in | 
seatter in results this difference is not— “sass surface-wetting characteristics was 
conside ‘red signific ant. An interesting readily evident upon visual inspection 
point from the two illustr: ations is the and is borne out by the data in Fig. 6. 
‘It is felt that the data illustrates the 


meniscus constants of 12 and 21 
a mechanism by which glass finish- — 


~ caused by the fact that the disk thie ‘k- 
‘ing agents have been found effective in 


- ness measurement was an average not 
attempting to take into ace ount the upgrading practical laminate beh: avic ior, 


dimensions of the meniscus. Ideally as will be subsequently discussec . 
these values should differ by a factor Numerous reservations about 
, because of the ratio of rod diameters. 


9 
owt In Fi ig. 6, the bond strengths ar sari 605 5 test on the rod and disk. spec imens led 


Meniscus constant, 12 lbs. 

for the acetone- wi vase plain glass 


136 
this differe rence is of que 


‘igs. 4: 


sts shown i in F 
in 

it to be not real, One fact from Fig. 

is significant however: the 

constants differ appreciably ‘cause the 
-meniscus on finished gl: ass was 

much higher, dimensionally, than that — 


“meniscus 


4 


. C2 


ne Aa jaa rods of 0. 08-in. diam. F cog corresponds to bond’ washed Pyrex rods 5 Of 0. 155-in. diam. Bond stress 590 psi. 
iscus constant, 21 1b. 


validity, and subsequent work shows P- 
6 
> 


m determine the joint strength of such — 


‘the testing, keeping in mind the ultimate 
absolute validity of the compression goal of very small diz umeter glass rods. 


04 


Disk in. 


> 


-thickness relationship for acetone- 


Men- 
vst ‘Though 
lifficult to perform experime ntally, |; 
‘torsion tests provided 
seatter in results and made ce rtain the 
conclusion that glass finishes do not 
effect bond strength in a direct fashion. 
This is demonstrated, for example, by 
Fig.7 in which the average bond strength 
is 963 psi, and a well-defined meniscus 
constant of 10 Ib is established. In- 
addition, numerous tests of the Finish 7 
136 showed that it had no effect on the : 
torsion test results. Finally, the lack 
of scatter in the torsion tests suggests — 
that it is the better way in which to | 


systems though — experimental conven- 
jence motivated a return to compression: 


he resv Its of further compression 


Spot Tests 


=: 


j Ps! Plain Gloss 


| 


| 


6.— Force-thickness plot. rods, acetone- 


glass, vinyl trichlorosilane (136). Bond stress 680 psi. cus tone-cles and 


7 


washed bond stress 605 psi. Meniscus constant, 11lb. Finished — 7.Interface- one disk- thickness from torsion tests. 
Meniscus  tone-cleaned and 136-finished Pyrex rods. 


sh 136 


 Ace- 
Bond stress 963 pel. 
Meniscus constant, 10 Ib. 
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fg tests are presented in Fig. 8 wher we 
three Pyrex rod diameters 0.08, 0.16, and — 


(0 .24 in. and four surface treatments 
used with Paraplex P-43 disks. 
oT he heat-cleaned glass was exposed to 
600 F for 12 hr in an air oven and the 
Volan A treatment was provided by 
Owens-Corning Fiberglas Corp. as F inish 
139. In each plot, the broken line cor- 
responds to a bond strength of 605 psi, 
previously found from the data in Fig. | 
6, with its zero thickness intercept 
ibly adjusted for measured meniscus 
onsti ants. E of the indicated points 
represents an average of 5 to 10 tests 


and it is seen that neither diameter yo “Vinyl Silene” 
glass finish has a significant effec Cleaned Silane ‘Treated Saturated 
s- 


Friction Per cent of Bond Strength 
| 


re) 


& 
ie 


dis ameter effect suggests. th: st the tor- “Fig. 6 » Ratio between bond aie and average friction force for Pyrex rod compre 


of 963. might be indic: ative © of the ssion tests, it can be seen that this | 


4 ults to be found with much sms raller appears slightly influ 
rods, the torsion test producing 2 i- size oa finish, but it must be kept in oor Static Friction 
stress distribution at the gla that the fractured surfaces / 
x sin interface with less scatter and a 7 not perfectly reproducible, so the data 
-highe rapparent joint strength, may be misle: More work is being 
Mention has been made previously done on this point. Approximate 
the frictional resistance load ex- _ measurements of the coefficient of fri¢- 
ae by the specimen after fracture , . tion between cured polyester resin and _ 


aa the = and disk has taken | flat glass surfaces indicate an average 


pi uw From Fig. 9, refe ‘rring to alae ‘in the range of 0.25 to 0.30. With 


Fig. 1 10. 0. Typical force- rec- 
ord from compression test at —70 F. ; 
£. Note absence of difference between bond 
and f f d h 
a riction forces due to thermal con- — 
traction of disk upon rod. 
te 


» normal stress between— 
glass and resin in a typical rod-disk — 
torsion experiment is calculated to be 
approximately 2500 psi which, inci- 
dentally, is greater than the measured 
bond strength. Approximately 
of this can be accounted for by the 
difference in coefficie nts of thermal 
expansion of resin and gla: ¥ 
“zero clearance” at the curing 
perature of 150 F and cooling to 70 F. 
This suggests th: at the remainde 
the normal stress is caused by the pol ie 
erization shrinkage of the resin (some 
7 per cent on a volumetric basis). Be- 


ill 


Diometer 0.24" cause of the ambiguities necessarily sur- 


rounding such calculations and deduc- 
tions (3) however, direct measurements — 
of these shrinkage pressures will be 
made. It is interesting to note that the 
relative level of the frictional force is 
> temperature sensitive, and by per- 
forming compression tests at — 70 Fan 


“acetone Cleaned 0 - Sot nt bond strength of 1030 psi, 
or 170 per cent of the 605 tem- 


: perature value, was measvred, with the 


 force-deformation record as shown in 
Disk: Thickness, Fig. 10 in which the “knee’’ previously 

-disk thic” rods of various diameters and finishes. Each evident in Fig. 2 has been eliminated by 


average of to 10 compression tests. Broken line represents bond stress of 605 the addition: ral of 


“Tye 
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= laminates did not take place with sue ch at the interface between the two. This 


and disk was a “clean’’ takes place entirely unaffected by sub- the absorption is in the region of 0.01 


previously established, and in those ascribed to presence, in in th 


A number of compression rod-disk smooth glass and then an epoxy y disk, 

i specimens of various sizes and surface — the joint behaved as if it were a poly-— g the liquid into , the interstices of the 
finishes were subjected’ to prolonge a ester disk specimen with bond strengths fibrous structure, -displaci ing the air, 
water immersion at 72 F prior to testing. — of the order of 600 psi and very smooth conting ¢ each fiber and eliminating voids — 
The bond strengths so measured were the fractures at the interface. in the fins composite, whe he coul 

‘same as those for continuously dry With respect to the polyester-smooth serve ssa v n 
7 specimens, approximating 600 psi, sug- — rod combinations, their actions very finished laminate =, an intere re aie po 
gesting that the mechanism of w: ater strongly suggest the existence of a 


damage which occurs with commerci: thin layer of weak materi The retention can be 


_ found: if the moisture absorption is 
specimens. may be caused by a chemical reaction over 0.05 pe r cent the laminate has 


All of the results discussed to this be twee mn the glas iss 8 and the lower dry strength and loses 
point refer to polyester resin disks. as much as 40 per cent of this when wet. 
In all such tests, either compressive or ing a “deg zone ‘Such moisture pickups are invariably 
7 torsional, the fracture bigenend Poin inferior strength in which the fracture es, “assoc iated with the older finishes. If _ 
situated directly at the interface "No sequent finish treatments such as those to 0.05 per cent, the laminate exhibits 
terial investigated. Alternatively, such ad- | a somewhat higher dry stre ngth and 
ponents be detected by microsopic sorbed materials may locally contam- Joses only a few per cent of this when 
- examination of each, and hence, the = _ inate the curing reaction of the polyester — xposed to water. This behavior is 
of radioactive tracers to which is extremely sensitive to certain found only with the newer organic- 
fracture plane is pl: inned. In_ tests impurites in small amounts, thus pro- silicon comple x finishes mentioned pre- 
es with polyester disks and rods in bi ducing a thin zone of improperly poly= viously. Since the’ surf: ace finish ap- 
the surfaces of the latter had been merized polyester inferior me- parently “controls moisture absorption 
* mechanic ally or chemie rally roughened — chanical strength. Strong : arguments — and wet-strength retention, with all 
prior to casting, the failure occurred for either eae can be = other parameters being held constant it 
_ by a flexural cracking of the disk or in any event, the weak zone is known to _ appears logical that the water enters a 
by @ crushing and shattering of the be very thin, though comparable ine = and degrades its properties 
rod at its supported end. The dimensions to commercial glass-fiber because the resin has failed to pene ‘trate 
“strengths” 80 measured were many diameters. That a similar action does completely the fiber | bundles and coat: 
; factors greater than the 605 psi value not ta ake place with the epoxy resin has each Giber with an —~unbroken| joint. 
e Common sense suggests that 
cases where glass crushing did not occur ep poxy, of ce 4in amine compoun ds mechanism of water penetration is 
it appeared that the cohesive stre ngths which are both highly hy groscopic and correct. Voids must exist for the water 
of the resin or the glass were approached. perhaps capable of ¢ chemic al reaction enter ‘the structure. Thus, the 
In many of these inst ances, the disk with the be tte r the finish, the better the resin 


would break in fle xure and pluck out _ The third method of joint s strength penetration and wetting of the glass 
large pieces of ‘glass from the rod or om measurement, specimen shown fibers, the lower the void content, and 
"appreciable amounts of the disk would i in Fig. 3 with E glass rods of 0.610 | the higher the wet-strength retention. 
remain adhered to the rod. By mechan- — and _ 0.020 in. diam, has been used in No direct effect on bond strength by : 
ically roughening the glass, the stre — ae numerous tests thus far, with both — oe glass finish is believed to exist. 
of the joint was ‘ly increased paraplex P-43 polye ster resin and Epon bon also reve 
and the location of the surfaces 828 epoxy resin. Though some ex- th: Ling 
was completely altered. Precisely the perimental refineme nts remain to be ac- a 
same types of fractures, again at ap- complished, the average bond strengths — 
parent stress values comparable to the so measured are essentially the same 
cohesive strengths of the components, as found in the larger se ‘ale tests. It 
were obse ‘rved with smooth surface is expected that work presently 
Pyrex rods and disks of | epoxy resin, progress involving ‘diameters 
Epon 828 cured with DTA. Bond down to the filament size and various 
strengths of several and pounds pe glass surface treatments will further 
si confirm the results already established 
epoxy- speci-_ with the larger rod tests. Ac kc litionally, = 
me n failed cle any at the joint between this me _may pes 3 of elasticity. being about 70 to 90 pe r 
the two. To illustrate further the : cent of the initial modulus in the low | 
fundamental diffe ‘rence betwee the bond stre since the frac tu stress region, depending upon the form 


F: 
bonding actions of these two resins, this system are Jocal and do si of the fibrous glass reinforcement used i 


resin glass is n, yo load- 


fractures occur early in the life of a 
~ laminate is borne out by much pri actical 
experience. familiar and abrupt 

in stiffness when freshly pre- 
pared laminate specimens are first 
~ tested in tension is a commonly observed — 
effect, with the “secondary” modulus 


| another experiment was performed. — pletely destroy the specimen, (4). Rarely, if ever, is the initial 


Smooth glass rods were first coated modulus: r cyclic 
a very thin film of epoxy resin joading. With the rod-disk specimens, 
perh: ips 0. 003 to 0.006 in. thick, whic Discussion precisely the same action has been 
cured before a polyes ter disk was It is felt that this research has il- repeatedly observed; the stiffness of 
east around the rod in the conventional luminated role of gl: iss surface: the spe imen after frac cture be tween 
manne r. Whe tested, the joint stre ngth treatments in commerce ial laminates -rod and disk SO to 90 per cent 
and fracture "modes were as ‘if the —disproviny their hypothetical improve-_ of that prior to fracture, and the 
high ‘bond ment of resin- -gluss ‘bond strength. _ Itis “strength” due to friction is about 


"entire disk were of epoxy: 


glass were observed. When the reverse degree of glass fabric wetting by the ue Pitas of friction in 


5 stress and great breakage of resin and = believed that they primarily control a : 75 to 95 per cent of that prior to joint 


was done, a thin sedanilie re on liquid resin, the better finishes facil- 
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on ‘on the concept o of a specifie interaction the stre prope yperti most 
_ Manufacturers of fibrous glass re in- 
forced pipe have all found it necessary to 

use an unreinforced and thus relatively 
flexible inner liner material to prevent 

“wee ping” or gradual of 


_ From the work to d 

conclusions appear justified: 
ee Three methods of measuring the 
working pre ssures. ssure-cre strength of glass-resin joints have been 
_ Stresses distort the laminate and separate 
the glass fibers from the resin matrix, 
as in the experiments reported here, 

providing cracks for the fluid nercial-size glass fibers. 
follow through the pipe wall. 2 re is little effect of giles 
br reinforced liner distorts freely wad with- dit imeter on the joint strength over a 
out fracturing and prevents the liquid __ of diameters from 0.155 to 0.010 


from reaching the cracks in the pipe im, 


Pyrex and electrical-grade glass, 
— From the foregoing results it would — Eg glass, are indistinguishable in their 
appear that epoxy-base laminates should 


behavior in these tests. 
distinctly supe rior poly 


4. The surface-finish treatments of 
base ones, vegpeegall in practic e this is glass used in this research do not affe 
not the 


small diffe rence = strength of polvester-glass joints. 
sopateting the properties | 


of the t two. ». This apparent, anomaly 7 joints is far below the cohesive strength — 

component unless the glass 

fibers iss ele “me nts” surface” roughened. The e fractures s 
are used in laminates and hence the in thes lonetenagh joints appear to 
strength performance of a resin matrix _ take place at | the inte rface with 
derives from combin: ation of its nt material transfer oceurring. 

ductility, bond strength, and cohesive “a ~The thickness of this fracture zone is 

stre ngth under the very complex dis- oe rysmall, 


tortion conditions experienced by 


6. Frie tion plays an important role— 
4 resin laminate. The ac ‘tion of fibrous glass- 
stre Poe both resins are ne: arly equi al, 


Te sin laminates. This friction results 
th their elong: itions at frac il from a combination of thermal and 


99 are somewhat different. i hat the great } _ poly merization shrinkages of the resin 
difference in bond strengths does not — about the glass. _ The magnitude of the 
affect laminate performance is the sub- normal pressure so cre ated can be esti-— 
_ ject of another phase of this researc hy mi ited. The friction occurs between 
be ‘Teported at a later date. With- gh USS anil resin surfaces or between resin 
surfaces produced by fractures result- 
ond ime from the great differe in stiff 


for  diree t measurements ith com-_ 


) 
ho 


cohe ‘sive 


“ul out a | detailed explanation it can be 
he rere stated that resin ductility 
iv rength ‘Appea ar 


developed. They give comparable 
= and one method should be useful 4 


4 


program: has 


7. Epoxy-glas s joints approac h, in 

strength, the cohe ‘sive strengths of 

and the glass. The 
failure of these joints de monstrate 


Bross tranafe ‘rs of compone nt materials 


> the: following never occur at the glass-resin 


“7 


interface. he stre ngth of such joints 


does not appear to be affected by 
finish or rod diameter, 
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Books reviewed ore furnished by publishers of the broad interests 

of ASTM, © ~ Occasionally reviews are prepared by ASTM Staff members, but in most cases the 
_ books are , olensil by Society members or other injJividuels who are well informed on the subject 
te More attention is being given to the Bookshelf in an effort to make it a more use- 

ful service to members, by soliciting larger numbers of appropriate books and by actively seek- — 

ing qualified volunteer reviewers. Members who wish to be considered for reviewing books ore 
invited to send in their names and the subjects in which they are interested. Due to customs - 


considerations, requests from the United States only can be considered. 


‘luded. 


Copies of these books are through ASTM; 


: them should be addressed to the publisher. z 


Anti-Corrosion Manua 
Comesion Prevention and Control (Scien- 
tific Surveys Limited), 140 Cromwell 


Road, London, S.W. 7, England, 1958 
edition; 


Tuis first edition of a pro- 
posed yearly publication prese nts prac- 
tical inform: ation on produce ts, proc- 
esses, and tec hniques used in preve nting — 
or mitigating corrosion, Ps General prin- 
4 ciples of corrosion and general methods of 
preventing ¢ drrosion are e xplained. 
Fretting corrosion, as a unique type of — 
corrosion, and cathodic protection in- 
luding instrumentation are discussed. 
Specific methods of preventing or miti-— 
Be following five main sections: Corrosion- 
Resistant Materials; =P reparatory 
Treatment for Protective Coatings; 
i Protective Paint Coatings; Other Pro- 
tective Coatings (Plating, Spraying, and 
_ Dipping); Applied Wrapping and Spray 
Packaging. There are forty subsections 
contributed by representatives of the re- 
spective industries and trade associa- 
- tions, and others promine nt in the con- 
‘trol of corrosion in England. Both suc- 
cessful and unsuccessful applications of 
corrosion control are dese ‘Tibe d, 
‘ing detail of the functions an I operation — 
the equipment treated. This, com- 
bined with the large number of con- 
_ tributors, necessarily results in some du- 
plication of information. This is not 
 obje ctionable, considering that the man- 
ual thus becomes a handier reference for 7 


~anyone in search of information about a 


his manual should be of more value 

to the design engineer or maintenance 
engineer than to the research scientist or 
- student. The reader may perceive 


; in, in.; 260 pp. 


- gating corrosion are presented under the pee 


includ- 


all | inquiries concerning 


a 


ch subsee editions 

are to cover each year’s develop 
ment and progress so that up-to-date 
factual information will be available a 


Strength of of Materils 


‘McGraw-Hill fill Book Co. 


783 pp., $8.5 


| 


te xtbook « of i interest to engineering and 


Scie nee students at the college level. 


The subjec matter of strength of 
rials, in both its theoretical and 
applied aspects, is presented in a thor- 
ough and at the same time an interesting 
forin. _ Sufficiently mathematical to per- 
mit rigorous portrayal of the principles 
involved, the topics are arranged for 


the order of presentation * to 
4 facilitate the gradual and systematic 
development of the engineering concept 


that is almost certain to be appre ciated 
>. by engineering students and welcomed 


"Tt is expected that most users of this 


~ book will find the emphasis on the vari- 
iy aspects of strength of materials in 


keeping with the importance of 
engineering : applic ations and also 


search interest. Quite properly, there is 


emphasis throughout on the design 
_ stress and material relationship, which 


is of interest, and even of critical con- 
equipment and building 
for heavy con- 

struction will find this book a reliable 
source of reference. The subjects of 


cern, to 
signers. The designers 


statically indeterminate beams, buckling 


¥ shielding nuclear radiation and the 
THIs Is a compre ‘hensive ealeulation of proportions and properties 


ready classroom presentation. The au- : 


_—— divides the text into 28 chapters. 
Particular attention has been given to 


of load distribution on structural mem-_ 
bers of varied shapes—an approac 


the 


ment of deve ‘lopmental problems i 
vanced engineering design, 
i The book is particularly well supplic do 4 
with illustrative type problems, and the 
text material is indexed for ready refer- 
ence. | “= of 105 references is in- ae 
The printing, figures, and illus- 
trations are clear, and the paper and = 
it binding are of superior quality. 
summary, this revi iewer finds the book an — 
-authorits ative as well as a te: ue thable t te xt. 


Conerete for R Radiation Shielding 


nid ANE SEW pub lication n by the 


rican rete Institute, Concrete — 
for Radiation Shielding is a compilation 
of seven papers on the use of concrete | 


of various heavy concretes. 


The papers included are Concrete for 
Shielding, Absorption 
Concrete of X-Rays and Gamma Rays, _ 
Properties of High-Density Concrete 
with Iron Aggregate, Heavy y Steel- 
ate Concrete, Properties of 
Heavy Concrete Made with Barite 
Aggregates, Magnetite Iron Ore C on- 
crete for Nuclear Shielding, and Pro-— 
portioning of Mixes for Steel Coarse 
¥ Aggregate and Limonite and Mi agne tite ‘ 
Matrix Heavy Concretes. 
The Measurement of Colour 
| D. Wright, The Co., N 
ven, N. Y. (1958), 263 pp.; $10. 5. 
jes HIS comprehensive vol- 
ume primarily describes the physiology 
of color vision and the physics of color 
measurements. In the first two chap- 
ters the author discuss}s the physical 
nature of light and its sources, as well as 
the physiological functions of color 
vision. These discussions are suffi-— 
ciently detailed to enable the reader to” 
gain an understanding of the basic 
attributes of the subject. 
The principles of photometry and 
colorimetry are described in det ail with — 
algebraic and geometric analyses. 7 Pic- 
toral analogies and diagrams are used 


‘ee 


slight bias on the part of some of the A 


-ontributors. This is understandable of columns, and localand lateral buckling 
when it is considered that the contribu- "7 are covered with thoroughness and 

has an extensive background and i clarity. These and othe chapters 

terest in a specific material, Materials ‘throughout the book include a 


throughout to aid the reader in unde 

- standing the various phenomena, Mr 
-Wright’s description of the experimental 
basis for trichromatic colorimetry may 


of construction are frequently referred 


by trade names—a standards specifi- 


cable number of suggested problems. | 


‘The use of this book as a text for 


seem more complete and detailed th: = 
desired by some readers; howev 


cation number, if available, or the ap- —e ngineers should bring to their training 
_ proximate composition of the material a good unde rstanding of strength of 


importance these basic prine iples 
would be of more value to the reader. 


; remains. The author has made a very 
naterials. It is assumed that a course : 


‘of this type would be supple mented by good presentation of the history of 


Advertisements account for approxi- development af the “s “standani 


_ mately 20 per cent of the manual. A list 


of references is included at the end of physical testing, as well as the assig 
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Kodak ‘reports ont 


why 5,000 $5 bills were stuffed into ow fill. lerge ‘optical de device. 
how much better x-ray film is getting 


‘The stickom of last resort all the ooden spokes in all the _X-ray 
910 Adh re, wagon wheels of all the supply 
methy|- trains in all armies since Alexander “Sunday for * ‘radiographic sensitiv- 


a the Great. Tolerances on wooden _ ity.” It’s some slower, though. As — 


cyanoacrylate, we now have a slogan 
—‘the adhesive to try if no other —— have always been broad. os Type A, it used to be a lot slower. Zz. Nyse 


That was a little over a year ago. It 


shalt 
ag ae ee a s then the most widely used x-ray 
_We are just being in industry. Now it’s more so. 

price, theless, it makes us happy. With the 


= higher speed, inherent contrast 

number of industries. So we gather. sone up, not down. Grain’s the 
same. This is remarkable. 


from the correspondence incidental ‘They can just reduce exposure 


= 


to the 5,000 orders filled during adil 7 . time. Even for thinner specimens, _ 
year. It bonds virtually every- is money. So it is said. Or they 
thing (except silicones and Ja Therefore we have been busy can cover more area at a — 
fins, che could we deliver it? ly building this large optical  That’s another 
si the sped at devs Itworks as flows: ave time, Or thy cam their 
application of this thin, clear vithin they can take the same time 
‘one of the adherents. Within ot Com Be 
hours the tensile strength of its bond trast and therefore “radiographic 


{ 
to steel is in the thousands of pounds LAMP sensitivity” improve at higher 


per square inch. In the case of glass, | ae 5 an 
the material itself. There is A 
; & men with less penetrating radiation. 


differences along ray paths of © 
is required. The bond, SB slightly different absorption. Vou 


however, should not be depended long ago the “two mercury want those differences. 


on for too many weeks at tempera- crs were turned on and the first © Type AA also has less tendenc 


VAPOR 


tures above 175°F, particularly i 
presence of much moisture. seen in magnification against its 

ott tolerance Kodak Industrial X-ray Fi ilm, 


Incase Eastman 910 Adhesive sounds screen. Inspection from ee ie on ‘Type M is for maximum detail and on 


interesting now than it did when we gowellh 
4 
swamped our boat by offering "The device Kodak no rush, or else light specimens. 
samples at $5 an ounce, write to Eastman Section-Profile Projector. It is enough _ Kodak Industriai X-ray Film, Type — 
Chemical restore faith in the future of geometri- goes with calcium tungstate 
cal optics. Inquiries go to Eastman screens. Their fluorescence in the 


Eastman Kodak Company). Kodak Company, Special ts Sales, visible intensifies the exposure. In a > = 


N.Y. pinch that’s sometimes all right. 
AA— KK Don’t worry. You'd get the hang of it 


cross-section of the first blade to desensitization 


iff vou had to. Yes, even the radiography 
X- film is getting of plutonium hardware, where you're 


fastest kind used to cording both endogenous and exogenous 


liation, We'd give you what advice 
m, Type K.Now 
ndustrial X-ray Film, Typ we could (but very little about pluto- 


we call it Type KK. The speed has yiym). You'd write Eastman Kodak 
gone up 50%. A 72-hour exposure — _ Company, X-ray Division, Rochester 4, ye 
becomes a 48-hour exposure. Time 
amical “experime ntation is money. So they say. Same prin- for 
have created its shape. ‘Violation of to uranium fuel ele- about film badge dosimeters or placing 
the plan to the extent of a few | ” — yourself under the protection of some- 
- thousandths of an inch in a single of uranium ais like 4" of steel.) one who knows. For a free (literally) 
cross-section of a single blade sucks Type KK is a bit grainier than Type be of por fant fare, 
a efficiency like a little leech. K. But it has higher contrast. The ask for the brand-new 
et x _ there are so many blades in a single © gain outweighs the loss. UP goes tion Monitoring.” 
compressor or turbine that the total “radiographic sensitivity.” *Radiog- 
~ number of them made in the brief rapher- can spot smaller voids _ ss 


span of air-breathing non-recipro- 
p g p ‘Sensitivity’ doesn’t mean 


- cating history must compare with here. 


This is @nother where ‘Eastman Kodak Company 


from those work has to do with : 
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system, be the final chapters of nology, South Kensington, and) 


book the author has included some very 5 considers instruments in common use in. 

a interesting descriptions of various appli- many countries, telling of some of the 

_ eations of color data which are in daily — various advantages and disadvantages 

: use in many industries (or for whic h Py ofeach, The data included in the tables 

including tl TE stand: there are potentialities). these in the appendix make the volume com- 

coordinates, chromatic ity chart, -chapte rs he discusses color photography, plete enough within itself to be very. 
distribution curves. Methods for calcu- / printing, and teicvision, and touches on __ usable as a text. The volume as a whole. 
lation of tristimulus specifications from _ the difficulties involved in the visual would be a beneficial reference for those 

spectrophotometrie data by the selected assessment of a color picture. Ps articu- volved in color measurement work who 
ordinate and weighted ordinate systems — a arly interesting is Mr. Wright’s descrip- —_— are interested in a more comprehensive 
are systematically delineated. In- tion of the television industries’ use of | understanding of the basis of a 

Pas aed are the chromaticity ¢ coordinate the additive principles of color mixture physical color measurement procedures 
system of color specification, and the in their de ‘velopment. of the Ame rican as those of 
dominant wavelength and purity sys- color television system. discussing» BW. 
tem, and the merits of each. An excel- the practical applications of colorime try, B. W. Pre 
lent general description is given of vari- the author proceeds to classify the vari- 
ous types of colur-measuring = - ous color problems and then touches on — 
ments without de “se riptions of excessive — many of the diversified fields: among 
technical details. Included are visual these he has included chemicals, lighting, 
and photoelectric colorime ‘ters, and “4 2 agriculture and food, clinical, pulp and 
trophotometers such as the Wrigl it, paper, paint, signal glasses, optical 
Guild, Hardy (GE), and Beckman nomena, astronomy. ach of these” 
The implications of various physical 
measurements possible and their cept of the varied of can be 
- tionships to visual perception of color measurement from a pragmatic view- expected to become ve ry popular in the 
appearances and differences are _dis- point. In the appendix are inc luded field, particularly in small rubber labora- 
cussed w ith refere — to the ms nany tables useful in the calculation of color tories with limited facilities. It is easy, 
studies that have been mi ade on per- fact enjoyable to read, and cont: ins 
ceptible color differene 8: ine luded are Dr. Wright has cone an excellent job not only a wealth of analytical material 
‘ those made by W right, Judd, Mac pos of organizing the material in his book in put gq good share of theory and detailed ; 
Adam, and others. Mr. Wright de- a manner whic sh greatly aids the con- “ise ‘ussion concerning some difficult: 
 seribes many of the color atlases and tinuity of the subject. The author analyses. Its one . ault, from the st: 
some of their individual applications. (Professor of Technical Opties at the point of users of ‘ASTM and other 
Particula ar emphasis is is on the Munse Imperial Colle ge of Scie and standard methods, is the lack of detail on 


which are generally available in this” 


type, elemental analysis of polymers, 
rect determination of polymer func 
tional groups including unsatur: ation, 


method users are the ¢ ‘hapte ‘Ts on extrac-_ 
s- -Omet rs tion, qualitative analysis for poly mer 
® 


: Give quick accurate answers to > the de- analysis of extracts for sulfur, er 


di int, celerator, and plastic 


be : Dr. Wake quotes freely from AST M. 
fn te . A few 
washing and wearing of publications on natural and synthetic 


minutes, hours, or days in Atlas-Ometers rubber analysis. However, of more in- 
equals years of normal use deterioration. ‘i terest to active members of the ana-— 
Indispensable for speed vesting in lytical subcommittees of ASTM produc t 
product development and quality committees ealing with this subject is 
in production. Exact standardized test ‘tt the cogent criticism leveled at many of 
programs can be repeated as frequently the ASTM tentative methods. He re- 
as fers particularly to some me thods 


Clothing makers Automotive i4 meat and in some cases useless. -Subcom- 
Printing ink manufacturing Consulting mittee on ( ‘hemical Analy sis of Com- 
Plastic and coated fabrics Woolens and worsteds mittee D-11 on Rubber realizes the need 


Dyestuffs and chemicals Soaps and detergents for revision of these methods and is 


U.S. Government Paint, varnish, dry colors tively engaged in revising them at the 
Complete request wid welcomed, especially when the 
Altes | Weather testing translucent fiberglas for ‘sents a better method. 
use in an Atlas Weather-Ometer at Another criticism leveled at AST 


13, IL, U.S.A. fA ri 


method of determination of free sulfur 

| rubber compounds. We are probably 

we .dded to this method by long usage 

the fact that it serves a useful purpose, 
there undoubtedly should be some 

changes made in the direction of scienti- 

' |e truth. Strangely, Dr. Wake does not 

criticize some ASTM methods which we 


Weather-Ometer® Fade-Ometer ® Launder- Ometer® Pilling -conside and are inte rested in 
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q “Accuracy: 0.1% or 20 n 


RECORDE 


ABORATORY 


‘these asa of 


MULTI-RANGE—40 r 


Be 


and Manufactured by 


Style: ‘Vertical strip chart recorder, designed for labora- 
tory bench operation. Assembly of three individual, sep-— 
arable, and self contained units; viz., control panel assem- 
amplifier and power supply chassis, ond and pen 
drive chassis unit. 


Automatic null balancing potentionstic ‘system with 
standard cell standardization by panel control, conven-— 
tional chopper-amplifier method with special Sargent high 
sin amplifier and high stability Sargent bridge power sup- — 
ply using combined or alternate dry cells and mercury cells. : 


& of the latter obviates need for standardization over very 


ii long periods, 
Ranges: Multiple full scale ranges selected by panel range’ 
os as follows: 1.25, 2.5, 5, 12.5, 25, 50, 125, 250, 500, 


1250, 2500. All ranges are made direct reading as full scale 
deflection in millivolts, milliamperes, or microamperes by _ 


vide true potentiometric measurement. An additional series 
of the same eleven ranges in terms of volts is provided by an 
additional selector switch position, this series using a div ond 
input with an impedance of one megohm. ; 
True potentiometric measurements are thus to 

‘a maximum of 2.5 volts, higher voltages only being 


f use of an associated units selector switch. All 33 scales pro- 


measured | through a divider, j= 

' (Chart: Width, 250 mm. length, 120 feet. Ruling rational | 

7 “with all ranges on a decimal basis. Indexed for reference. 
Graduated steel scale provides for any necessary correc- 

tion of calibration. Two- position: writing plate, 

Chart Drive: 


, reverse drive res 


Forward drive 


= 


DESIGNED FOR BENCH OPERATION. 


ricrovolts, whichever is 


provision for ¥- -5 range multiplicat on 


VOLTAGE OR ‘CURRENT RECO! it 
measurement of voltage or current or 
other variable which can be translated _ 


voltage or or current signals. 


or 5-1 range 


cording, magnetic elimina 
and free clutch position with separate provision for rapid © 


‘non-sy nchronous drive. 


Recording speeds of %, %, 1, 1%, 2, 2%, ,and 12 


inches per minute, selected by interchange of 0 on 


_ Free clutch or + neutral drive at the rate of approxi- 
mately 20 feet per minute in either direction for rapid | 
scanning of reroll, or chart 


nization of external é evices “with recording, 


Pen Speed: second full” scale, Other speeds can 


ing coasting when stopped , 


provided on special order with change of motors. 


_ Bridge: Special Sargent specification. Provision for coupled 


transmitting potentiometer for output to 


adjustment of amplifier gain, 
Dimensions: Wicth, 21'4 inches; depth, 13 inches; height, 
24 inches; weight, about pounds, 


$-72150 RECORDER — . Potentiometric, Sargent Com-— 


plete with two S-72165 chart rolls; two each S~ -72175 


pens; red, blue and green; one S-72176 wet ink pen, input , 


_ cable assembly ; synchronous switch cable assembly ; plastic — 


‘ _ dust cover; spare ring for take-up mechanism; spare pen 


cable and fuses. For from 


$1725.00 


Damping: Dynamics controlled with single panel knob vi) 


SARGENT 


LABORATORY INSTRUMENTS APPARATUS SUPPLIES CHEMICALS 


HL SARGENT & COMPANY, 4647 W. FOSTER, “CHICAGO 30, ILLINOIS: 
_ DETROIT 4, MICH. « DALLAS 35, TEXAS « BIRMINGHAM 4, ALA. « SPRINGFIELD, N.J. 
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whe his is a some ewhat i incomplete tr: ansla- 

tion of Dr. Dawihl’s Handbuch der 

talle published before World W: 
I 


properties. of hard n me ti als, 
ot n-free materials, and the 
trial aspects of hard metal production. 
The manufacture and application of — 
4 was not included in the manuscript _ 


‘ontinued from page 74) 
ore some of his me thods ap- 


to us to be obsolescent 
Perhaps one of the greate services 


~The author classifies hard metals 


principally one or more hard carbides, jects are not discussed. is to 


be 


Dr. Wake has performed in this work 
to give users of ASTM and BSI me ‘thods — 
explanation of when and how to use the 


¢ groups: sintered alloys containing ivailable for translation, these sub- 


tungsten- ~carbide-base alloys formed by | 
and the pure carbides them- 


hoped that any future edlition will 
melting, 
selves 


which are used as hard facings. 

methods and how to interpret the re- The first of these groups, 

sults. In spite of all the care taken by - cemented carbides used extensively — 
ASTM and BSI in writing aot: metal cutting, is by 

scopes for their procedures, it is neve ro 

quite possible to transmit real apprecia-_ 


important. The title of the book 
tion of the methods to the user except in some thing approaching encyclopaedic 


omprising 
far the most — 


leads to the expectation of | 


remedy this omission. At the same — 
- time it might be remarked that so 
ee nt and potential uses of metal car- 
bides involve exposure to high tempera- 
tures, so that information on the appro- 
priate thermodynamic properties would 
useful. Such information is avail- 
able for some carbides and would repre-_ 


naturally 
a critical work of the type exemplified by _ _ information on all aspects of hard metal sent a useful addition to the text. | 


Dr. W ake’s book, 
Wake 
Chairman, Subcom- 


“4 mittee on Chemical 


An: Committee 
1)- on Rubber 


7 


Dawihl, Uy, | 
1956); 180 pp.; $10.00 


pe MArerIALS CONTAINING 
carbides of the high Iting point 
metals as their chief constituents 
finding increasing application, and the— 
ore lative paucity of literature on these 
materials le ends intere to this book, 


= 


“tne, 


potential researchers this field. 
Subsequent chapters cover the 


— 


carbides, and this anticipation is reason- Le The above deficiencies are rel: atively 
ably well fulfilled. The chemistry of minor, | and the book can be highly | 
formation of the important metal car- = nded e all interested in hard 
‘bides and of some mixed carbide ery metals. by 
tals, is ade ‘quately discussed, and some 
binary and ternary phase relationships: 

are considered. phase of the book Review of tor Cements 

would undoubtedly be improved by an_ 
“up-to-date revision, but it does at least other then Portland, 1 halls 

cover the bac kground necessary for an Cembureau, The Cement Statistical ond 
understanding of the technic ‘al produc Assn, Nialmo, Sweden (1958 
tion of hard metals. Numerous refer- 164 pp.; Sh 30 /- (Approximately $4.25); 
ences to original public ations are given, in English. 

and this commendable practice makes 

the book a useful initial reference for = o Tats publication 2 

nd of its type sponsored and 
chem- by T Cement Statistical and 
istry and tec ‘hnological aspects of Sweden,” 
sintering, the we aring shi aracteristics 


first. 


Pula 


ski Avenue 


“TRE/ 
CU 
The most unique ‘complete instrument checking set. 
Combining into one portable instrument a highly accurate potentiom- - 
eter and a complete instrument checking and calibrating set. —se 
Checks all kinds potentiometers, pyrometers, thermocouples, 
"recorders, controllers, sensing elements, | pressure | pick- “UPS, 
wry 
Ideal for measuring or any of other output. 
of zero to 101 millivolts and zero to | volt. 
Permits a while instruments « are in service. ; 


‘The Chest is self- checking. 


Meets every requirement for accuracy, 


T COMPANY | 


Philadelphia 44, U.S.A 
| 
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— 


G ‘ontinued from page 76) 
being a Review of the Portland Cement 
The booklet contains practically all of 


Ze sti andard spec fic ations for binding 


purposes sner: ally to as cement, x 
exe luding portl: and cement which is 
covered in’ the companion revie 
ferred These specifications are 
grouped according to type, such as blast 
furnace, pozzolanic, natural, masonry, — 
mixed portland cements, and others. mie: 
Achapter on each type of cement is in- 
cluded which contains a summary of per-_ 
d tinent characteristics and spec ‘ification 
requireme arranged according to 
each country and providing reference to | 
the nationally recognized standards. | 
All in all, this review provides a 
wealth of information by which com- | 
parison can be made from one country — 
to another of the specification require-— 
~ments being used. The information is 
given concisely, and the book is well 


SPI Reinforced Plastics Div., 
Edgewater Beach Hotel, Chicago, 
February 8-13—-American Society of Civil 
Statler Hotel, Angeles, 
fil 15-19 _National Sand and Gravel 


test smaller s size spec imens or 
use lighter loads. _ 7 


accurate creep rupture testin 9 


neers, Annual Meeting, St. Francis, Sher- 


Palace, and Sir Francis Drake, San 
choose from 8 ARCWELD models. 


F Society of Profes- 
sional Engineers, Winter Meeting, Dink- 
ler-Tutwiler Hotel, Birmingham, Ala. Ww 


2p 
February 23-26—American Concrete In- eed roved 
stitute, Annual Meeting, Statler Hilton ing, the : answer to that n is ence-pro P 


Hotel, Los Angeles,Calif.§ testers from Arcweld Manufacturing 

March 9-10--Steel Founders’ Society of - Choose from 8 compact, | easy to operate low r maintenance aensedt J 
America, 57th Annual Meeting, Drake 
Hotel, Chicago, Ill. ‘models. Capacity ranges from 6,000 to 30,000 pounds. Oversize 

March 9-11— American Engineer-  Areweld furnaces stable temperature up to 2,200 degrees 

maximum at no additional cost. Exclusive automatic beam leveling 
March 16-20 American Institute of Chemi- no matter how far the sample stretches, beam remains level. 


cal Engineers, National Meeting, al- 
fonte-Haddon Hall, Atlantic City, N. Other products: eight- station rotary jigs s for 


_ Assn. and National Ready Mixed Concrete 


M: arch 16 National Assn. of 


fer || Hundreds of thousands of hours of lab performance have proved 


Metal Arcweld testing 1 mac hines to be the logical choice. Clip this” coupon 
an-Pacifie Auditorium, Los Angeles, 
or write on your business letterhead to Arcweld Manufacturing Co. 


today for more and a complimentary Areweld Creep 
National Convention, Coliseum and Wal- 
dorf-Astoria, New York, N. Y. 
th 26-27 Society of the Plastics 


try, 16th Pacific Coast Section Conference e, 
Please send more information about Arcweld 
| | 


Hotel Del Coronado, Coronado, Calif. 
April 2- ~3—The Metallurgical Society of testing equipment. Have a salesman call [] 


AIME, Electrochemical Society, Na- 


tional part of Corrosion Engineers, 
. Box Grove City, Pa. Company = Products 


‘Phone 


City 


March 23-26-—Institute of Radio Engineers, 


. and ASTM, Technical Conference on 
“Physical Metallurgy of Stress-Corrosion 
Fracture,’’ Mellon Institute, Pittsburgh, 
p 
April 5-10—Fifth Nuclear Congress, Public 


_ Auditorium, ‘lev el and, Ohio 
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7 “WHAT BETTER ev e of world-wide esteem than the 


; fact that AMSLER was the equipment chosen for such 
7 "modern structural laboratories as those at Lehigh Uni- 
versity, Purdue University, Portland Cement Association 
and Association of American Railroads! Founded in 1854 
in Switzerland, AMSLER today offers more than 200° 
types and sizes of testing machines and components. 


Functionally engineered units permit assemb! ly of either 


_ simple or complex structural testing plants for static 
and/or fatigue loading. The modular nature of AMSLER 
equipment permits ‘gradual expansion of ‘small plants 


as required. Here are the essential at, ale @ AMSLER ACCUMULATOR is used for dynamic tests with alter- 


ment) feature rams for maximum 1 accuracy 
reliability. Equipped with spherical seats, extension 
iS spindles and stilts, base plate and locking device, they 


‘may be mounted in any position. For dynamic loads of 
1, 2%, 5, 10, 25 and 50 tons max. and doub'e this 


rating for static loads. 


—— 


bag 


“ar 


ELEMENTS TO PRODUCE AND MEASURE THE LOADS: . 
-@FOR STATIC TESTING: AMSLER PENDULUM DYNAMOMETER 
_ contains built-in pump to produce required static oil pres- 
sure. A delivery regulator, adjustable from 0-to-maximum, 
features constant flow, independent of pressure. Direct 
- load reading on large scale, 4 load ranges, built-in auto- — 

matic load maintainer, “load deflection 


— @FOR DYNAMIC TESTING: AMS LER PULSAT OR, used with 
produces true sinusoidally alternating loads. 


limit by adjusting stroke of the piston. Built- 
"safety feature stops pulsator at fracture of specimen or 
change in predeter mined 


CONNECTING ELEMENTS AND ACCESSORIES: 


nating directions of loading to exert a constant force on 
the test piece. For all dynamic testing, a MEASURING _ 
VALVE elemes! fitted to the jack and connected directly 


measured on the jac ks and not the 
-@AMSLER ARTICULATED STEEL PIPES with self-sealing swivel 
joints are avail able to connect the 


escriptive literature, v write or phone, 7 


pany offices” 


LE ‘oN SERVICE CARD 


— 
— 
— 
— | 
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BOR FURTHER INFORMATION CIRC = 


IP ar 


hree jocks in parallel 
provide high dynamic 
gh load on casting. 


SARL COMPANY, 


6015 North 
L 
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venient buying guide. "Expanded 


edition of popular catalog includes 


ral information on over 450 pieces 


DON'T WAIT! 
MAIL COUPON TODAY 


LABLINE, INC. 


3080 
Please 


catalog. 


Address 


City “ore 


W. Grand 


all laboratories: 


Ave., Chicago 22, 2, Mh. 


Rush me your F FREE Laborato ~* 


Name. 


Subsidiaries Chicago Surgical Bech Elecivica! Co 


Hudson Bay Co. 


| Bodor, Stephen J., instructor, Mathematics 


| Colvin, Floyd E., 


formerly 


‘Noven 


mber 13 to Decembe 9805 


the total membership 9609.. 


to 


Manes are arranged alphabetically — members first then individuals ~-Your ASTM | 


NE W ENGLAND DISTRICT 


Lowell Tee anological 


Physics Dept., 
Smith Hall, Lowell, 


: Morgan, C. T., president, C a Co., 
21 Lothrop St., Beverly, 

Tons, Egons, research engineer, Civil ‘and F 
Sanitary Dept., Massachusetts Institute of 
Technology, Rm. 1-025, Cambridge 39, a 


NEW YORK DISTRICT 


laboratory manager, 
search and Development Dept., Cuno 
gineering Corp., 80 8. Vine St. Meriden, 
- Duna, E. J., chief metallurgist, The Plume & 
Atwood Manufacturing Co., Thomaston, ve 
G. L., technical supervisor, 
ties and Coal Chemicals I div., Allied Chem- 
40 Reactor St., New York 6, 


Re- 


ical Corp., 


NORTHERN © ALIFORNIA DIST RICT T 


- Houghton, Henry A., , research engineer, Wil- 
lits Redwood Pre >ducts Co., Box 608, V 


PHILADELPHIA DISTRICT 


Wyeth Laboratories, Inc., M. 
tive assistant, 


Dann, execu-— 
Box 8299, ‘Philadelphia 


PE RSC 


News items 
will be | 


a Among the ne why. elected officers of the 
“American Council of Inde pendent Labora- 
tories are two ASTM members—Cecil M. 
Shilstone, partner, Shilstone Testing | ab- 
_ oratory (preside mt); ai.1 Lewis E. Harris, 
Harris '.aboratories (vice- 


Cent and presiden, t). 


nec ‘ 


 Armeo Steel eS the retire-_ 
ment of Dr. A. L. Feild. M. E. Carruthers 
has been named director of stainless steel 
research, succeeding Dr. Feild who is re- cos 
tiring after 27 years. q F. K. Bloom will be- 
come manager of the research laboratory 
-at the Baltimore Works, a position also 
held by Dr. Feild. Dr. Feild 
represented Armco’s company member-_ 
ship at Baltimore in the Society and on 
ASTM Committee A-10 on ae 
Nickel and Related 


National Rocket Corp., Los Ange les, 7 

Calif., ordnance eng Kirk 
ingineering Co., Los Angeles 


siding in Salt Lake City, v ‘tah. 


ASTM 


tion, 


England. 


welcomed 


pre Vv viously 


Year Book shows the areas covered by the respective Districts. lineata 


Cleeves, W. D., manager 
neering, Blaw-Knox Co., Mattoon Equip- 


ment Works, Mattoon, Ill. 
SOUTHEAST DISTRIC 
‘Sperry Farragut Co., Division of Sperry Rand 7 
Corp., E. R. Tretler, quality control man- 
ager, Bristol, Tenn. | 
Ww ASHING TON (D.C.) DISTRICT | 
‘Steinman, G. C., chief, Marine 
Merchant Marine Technical Div., 
8S. Coast Guard, Rm 20, 1300 E St., 
= y s 25 ) 
Wa: ihington 25, D.C ade 
OTHER TH. U. 8S. POSSESSIONS 


Senter Textile Research Assn., ©. 
= joint direc tor, Jyoti 287, Sion 
Bombay 22,India. 
"Crossman, A. W. x "chief mechanic ‘al engi- 
—neer, South Australian Railways, Box 401 
B,G. P. O., Adelaide, South Australia. 
_ Jones, R., technical librarian, DeHavilland 
-_Nilforoushan, Ali, construc inspec tor, 
- Harza Engineering Co., Internat., 22 Ave. 
Farvardin, Tehran, Iran. oy 
"Pattison, K. R., city engineer, 
neers Dept., ity Hall, 
Canada. 


concerning ‘the activities of ourmembeis | 
inclusion in this column. 


_ Russell E. Barnard has retired as 
visory engineer for Armco Steel ‘Corp., 
Middletown, Ohio. He had been | active 


in the work of Committees A-1 on Steel 
D-18 on Soils for Engineering Pur- 


_ poses. Mr. Barnard is now residing in 


consulting 


‘engineer, Angola, Ind., is now engineering — 
design specialist, Pre ‘liminary De sign, 
North American Aviation, Colum- 
Theodore Irving Coe had a very 
plime ntary editorial in The Washington 
Post of November 18 on his retireme 


3 from the chairmanship of the District of 


Columbia Board of Zoning Adjustment. 
~The editorial complimented him for his 
service of more than two decades, extend-. 
ing over the entire life of the Board. * He 
was given a Meritorious Public Se srview 
Award at a special luncheon in his honor. 
} Mr. Coe has represented the American in : 


959 
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is a very y useful and versatile instrument are the 


rol laboratory. It does double woe’ 


o the full 100, gram re range the scale. 


At other times it isa highly e effective “ over. r-under 
; scale. ' The optical scale i is dyed r red below the vy the | 


mark and is graduated for 1 minus readings 

the red ra range. By using the built-in mechanical 

weights ai and taring dev device any ¢ quantity up 


800 can be m made t to to read zero on the scale. 


to red— right i in the middle of the viewing ee 
“screen. Devi iations 


“can | be. read qui 


to. an a accur 
0.02. grams. 


af 
January 1 939 


ING 
— 
— 
45 
0.02 GRAMS - 


the See iety and past chairman of ASTM 


Committee E-11 on Quality Control, was Jac ksonville, Fla. "District, U. 
ontinued from 30) honored at a ceremonial meeting of the Corps of Engineers, Neptune Fla. 
American Statistical Assn. in Chicago on 
December 29, 1958. He addressed the E. Hutchinson has been appointed 
section on Phy sic al and gineering material and process engineer by Crue ible 
Sei riences on “Acceptance S: Steel Co. of America, Pittsburgh, Pa. 
tive, serving as an officer and member of — i He will set up standards for measurement 
numerous technical committees. In June, al Wilfrid Fall has beer n made assists _ and — sis of product quality and yield. 
1958 he received the Society’ s coveted vice-president in charge of railroad pas- — 
Award of Merit, recognizing outstanding Senger car engineering for P ullman-Stand-— Charles K. Johnson, forme rly sale 
service. Mr. Coe continues as the tech- - Car Mfg. Co., Worcester, Mass. Ba ‘enginee r, Baldwin- L ima-Hamilton Corp. oe 
nical secretary of the AIA, which he has Se ady. 
_ served for many years. His activities in R. B. Feuchtbaum, until recently head, 


ASTM and ATA belie his 87 years. Mate rials Testing Lab. Freed Trans- 


of Arc] hitec: ts, De ‘ps artment of 
Education Research, in ASTM for 


many years, and has been extremely ac-_ 


former Co., Brook! lyn, N. Y., is now ma- 
John G. ‘Dempsey | is now president of terials” ‘and proc esses engineer, Hughes 
-Presterete Corp., Plano, Ill. Formerly he Aircraft Co., Airborne Systems Lab., 
civil engineer and general manager, _ terials and P rocesses Section, Cul Culver Ci ity, Highland, Ind, “has The 
ompania Anonima de Concreto, Bach- Calif. 4 Sheet and Tube Co., hicago, 
Jj. Foote, president and chief engi-. ‘ ly chief 
‘Norman L. Deuble has been named to neer of Commonwealth Associates, Inc. William R. Johnson, formerly 
head a task force organized to develop Jackson, Mich., was presented a plaque Seare the 
uses of molybdenum metal and molyb- by the American Institute of Electrical Corp, revensch canter in 
denum- base alloys at Climax Molybdenum Engineers in acknowledgment of his serv- Conn., has been 
o., New York. Walter . Craig, as a vice-president of the Institute rector of research and development. 


twill succeed Mr. Deuble a ager of 1956-1958. He is very active in P. 


metallurgical developme nt. ASTM, serving on a number of tec hnical ards, Crane Co., Chicago, has been 


- and administrative committees, and is an 
’ awarded ‘The Standards Medal for his 
_ Porter K. Dobbins, until recently civil honorary member of the Detroit District — 


engineer, Childersburg Development Corp. vial spa “indefatigable efforts and outstanding 

signer, Brown & Root Inc., Houston, Tex. — _ Howard L. Gerhart was made direc tor ‘ment and application of voluntary stand- — 
eof research and development for the P aint ards. gia This is one of the highest awards — 

Harold F. Dodge, professor of Chive and Brush Division of Pittsburgh =. given by the American Standards Assn. 


Mathematical Statisties, Rutgers Univer- Glass Co., Pittsburgh, Pa. Previously Mr. Kliment is on many ASTM 

“sity, formerly quality results engineer, Dr. Ge ‘rhart was director of research, technical committees, 
Telephone Labs., long-time me ember of | Res search Center, Springdale, Pa. (Continued on page 84) 7 
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KLETT ‘MADE 


4 CENCO? 
COULOMETRIC: 


_ TITRATOR 


FOR ‘RAPID TIC 


TITRATIONS ei 
Measures both 
mercaptans 
and olefins 


1ccurately ... 


For Testing 


Colors Pet 


Glass Color Standards 


 Titrates wide 
range of 
concentrations. 


CENTRAL SCIENTIFIC CO. 


1718-Girving Park Road « Chicago 13, Illinois 

Branches and Warehouses — Mountainside, N. J. 
Boston © Birmingham Santa Clara Los Angeles Tulsa 
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UPWARDS 
needed for confor- 


mance with ASTM, 
1890 , and 


available on the. 


BRAND NEW. SCOTT 
4 


TENSILE ELONGATION TESTER 


applicability of 
the new CRE ten- 
 sile tester cannot 
better be appreci- 
ated than by con- 
sidering the un- 
equalled variety 


of holding 


vices it utilizes. 
No other’ tester 

offers ultra-pre- 
electric 
weighing in such 

complete  con- 
formance with 

accepted methods 
of test for tex- 
tile Ss rubber, 
plasties, includ- 
ing tear, lamina- 

tion, burst and 
seam construc- 
tion up to 1,000 


Ibs. tensile. 


LOW COST 


Capacities from 0- to 0-1,000 Ibs. 
. Visual verific vation 


ey ee 


‘time-to-bre ak’ 


nvenience and simplicity | 


Request new "CRE Bulletin” 


‘SCOTT TESTERS, INC. 
120 Blackstone St. 


foreign countr countries 


6. nequalled operato 
ad operatio 


¢ A new furnace for general use in micro a 
semimicro combustions at temperatures 


to 150°C (2100°F) 


For procedures. For use 

at temperature of 1150°C (2100°F) as required for 
determination of oxygen by Unterzaycher proce- 
dure, but suitable for all mic rochemical combustion © 
techniques requiring elevated temperatures. Takes — 
combustion tubes up t to 18 mm outside diameter. 


built-in Platinum-Platinum 13% Rhodium 
the srmocouple for reading temperature at the ele- 
ment is supplied with the Furnace. A similar ex-— 
ternal thermocouple is offered for determination of 
temperatures within the tube. A switch permits — 
reading of temperatures of either the Paretengty on | 


The long-life heating ‘element is of new design, pro- 
viding a heating chamber approximately 280 mm long 
-< 19 mm inside diameter, with a groove on bottom to 
accommodate the internal thermocouple. Special =a 
resistance wire is wound in coils arranged to provide 
uniform heating over a 100 mm zone. 
LA Control panel contains on-off power switch, selector 
switch for the two thermocouples, mounted pytometer, 
pilot light and adjustment knob for the built-in variable : 


with ve anti: ated Ae of anodized aluminum. The two = 
cular end plates are of long-lasting Pyroceram and are 
held in position by two aluminum rings. Overall dimen- 
sions of the Furnace, 13!% 12'% X 81 inches. 
Use of the 1 KW transformer is 
recommended to protect the heating element and to 
provide a temperature at center of heating chamber 
a constant within 5°C irrespective of line fluctuations in the 
range 95 to 130 volts. Without transformer, a change of 5% 
ya in input voltage results in changes up to 15°C at 1150°C. 


D. Purnece, High Temperature Combustion, Themes, 
with both built-in and external thermocouples and 1 KW constant 
voltage transformer. Power consumption 650 watts. For 95-130 


Ge 


volts, 60 cyc., a.c. Only... 
§675-B. Ditto, but without external constant 
voltage transformer. 425. 00 


detailed information sent upon a 


Laboratory Apporatus and 


Holding Fixtures!) / 
— 
Me = BS > — 
— 
BR 
| 


Frederick Mallette, until recently successful 1931. to 1944 
consultant, Riverside, Conn., is joint investigation of fissures in rail-— 
Continued page ye 82) executive secretary, Committee on Air road rails, which contributed to the safe ty 
Pollution Controls, The American Society and economy of railroad operation. 
H. of the Physical Mechanical Enginee rs, New York, N. Y. The plaque will be mounted permanently 
wd Dept., The Pennsylvania sal Lab, in the Talbot Laboratory. Professor 
— & Co., Altoona, Pa., retired October 31, ‘Thomas Matthews, laboratory manager, — Moore has been a member of ASTM since 
1958. He was a member of the ~ Supply , Newark, Nz » 1903, is a Past-President of the Society 
since 1940, and served on ASTM Com- tired Dece mber +r 31,1958. He wasa me m- ‘. and was awarded Honorary Membership 
— mittee C-16 on Thermal Insulating Ma- be r of the Society for a number rofyears, in 1938. He bas also made valuable 
“Mattimore was made vice presi- technics al committees. 
ent for product engineering and research, 
neer, United E nginee srs and Constructors, Chemoren Comp, met: lurgist, 
Phils., Pa. is now affiliated with Louisville, Ky. He had been director of cott C r o., Chino Mines Div. 


Hurley, N. Mex., retired in November, 
product ering and r re are h. 
aval Air Material Center, Naval Air Mr. Mossman presented the 


(SI), Naval Base, P hila, Grant A. ‘Mickelson has been promote company’s membership in the Society 


"William Lamar has been elected he hemical Co., Woodstock, 
chairman of the Division of Water, Sew- | Bere -Nijhawan, ‘direc tor, National 
age, and Sanitation Chemistry of the Stephen A. Montanaro, formerly man- Me ets lurgical Laboratory, Jamshedpur, | 
_ American Chemical Society. Dr. Lam: ur es aging director, City Testing and Research — a Jia, was the recent recipient of the 
"represents the U. 8. Geological Survey, a Labs., Inc., New York, N. Y., is now —. award of Padma Shri, in recognition of his 
Quality of Water Branch, Menlo Park, y dent ‘of Ac ademy Testing | Labs., Ine. exceptionally distinguished services in the — 
‘alif., on AST M Committee D-19 on New York. N fields of science in India, 
N 
Herbert F. professor rot Thomas V. manager, Beckman 
Larson, forme mets engineering materials, Emeritus, Unive Instrume nts, Ine Scie ntifie Instruments 
Div., Fullerton, Calif., has been 


Jurgieal- engineer, Holeroft and 4 sity of Illinois, was honored at a lune he on 
Detroit, Mich., has joined the staff of Urbana, on November 7, 1958, by director of t standards, 


A. Kozma Co., De Mie the American Railway Engineering Assn. P. Phillips appointed 
ors 


8 
aurice e J. efebvre now mill meta At that time a bronze plaque was preseated ing research, for Intern: Harveste 
ur 


aute, Ind. Previously he was technica rofessor Moore piones ‘ring and pre ge mneral supervisor of foundry research. 


director of R. D. Werner Co., Greenville, eminence in the study of the fatigue 
properties of metals and especis (Continued on page 8: 5) 

Sodium eluminosi licates, Sodt um aluminum 

Sodium aluminun fluoride, Sodiun aluminum hel 
phates, Sodiun alu 

Sodium ammon¥ , Sodiun ammo. 


QUICK, CLEAR R READINGS ON Soniun entinonit 


am arseniphc 


mere ury are now combined! 


with the clear visibility of 


“blac k- On new 
QUIKSITE thermometers 


can take fon reli able | 


ature readings with- "ORDINARY 
sing reflec- HERMOMETER 
Silvery thread Sharp black- orides, Sodium cadniy 


reflects con- reading thread Sodium calcium elumin nates, Ss 
| pegnesium phosphate, 
phates, Sodium calcium phos) 


bat e sult ates um calci 


Send for prays 19. A, | 
ribing hundreds H-B pre cision instru: 


ments, H-B Ins trument Co., 4309 Americ: =| 


Street, Philadelphia 40, Pa 


pinate, Sodium 

BLACK- READING at 
THERMOMETERS 
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Linwood A. Walters has been appointed receive the 1958 

director of research and development for a” George B. Heckel Paint Industry Award — 
National Vulcanized Fibre Co., Wilming- from the Federation of Paint and Varnish — 

tad H. Rogers, formerly senior _ Sina tg for his work in the development of tech- 
chemist, Air Pollution Foundation, San Kurt F. Wendt, dean of the college | of nical information. on zine pigments and 
Marino, Calif., is now associate director, 7 ngineering, University of Wisconsin, has : 7 their application in paint products. “ie 
ies, West Orange, N. bee n appointed a member of the Nz tional Werthan has represented the New 
h il. De WwW endt will C on ommittee D- 1 on Paint for 


fo 
Eugene J. Rosenbaum, formerly of the represent the American Society for Engi- qnany years. 


research and enginee ring department of neering Education in the division of 
Drexel Institute of Technology, Phila., council. u 


Sun Oil Co., is now professor of chemistry — engineering and industrial research on the 
- (Contin ued on page 86) 


viously he was affiliated with f i 


Insulation Co., East Rutherford, N 


AQ. 


CATALOG G 39 
metallurgit, A. Co., 4 y MODERN ‘LABORATORY 


Gilbert R. Semans, until 


_ rector of research and technology, Jessop 


ittsburgh, Pa. 


_ 
Paul H. Sherrick is a newly elected vice- \ APPLIANCES 


preside nt of E. H. Sargent & Co., Chicago, © 
Ill. Previously he was treasurer and. 


officer in charge of research and e la b 
a 


director of research has been 
7 general sales manager, American Smelt- 
ing and Refining Co., New York, N 
Earle C. Smith, chief met Hurgist and | 
‘director of research ¢ at Re public Steel 
Corp., Cleveland, Ohio, was signally 
honored on two oceasions. Ohio State 
4 niversity conferred on him the degree 


of honorary doctor of science, and The- 
Verein Deutscher Eisenhiittenleute m: ide 


— 


Mr. Smith, a member of the Soc iety for OVER ONE POUND 


iny vears, serves on Committee A-1 on : 
Robert B. Sosman, profe ssor of : 
= N. J., recently received the Trinks” 
Award, highest honor of the industrial 
heating industry, for his pionegring re- 
search in silica, steelmaking refyac tories, 
pyrometry. The presentation was ite 
made to him at the annual banquet — ye 


sponsored by the Trinks Industrial Heat- | ms than ex 

ing Aw: ard Committees in Pittsburgh. | Fisher r spent a a year and a half in research on on the latest 

Profe: Sosm: in has been active in | 

publishing advances to develop this OMPAL slim- back catalog. 


Manuel Tama is now president of 


‘ormeriy he as ce. res a 
If your laboratory hasn’t received its free copy, 


John R. ‘Townsend, specia 4 
Office of Assistant Secretary of Defense | rush | a Tequest to Building, Pittsburgh 19, Pa. 


(Research | and Enginee ring) has been 
elected president of the American Stand- 
ards Assn. A Past-President of ASTM. 


Townsend is an outstanding authority Ss Cc Ni Ti i Cc 


s 
on standards work. & Reagent Chemi 


tired from The International Nickel Co., | Washington Ed 
monton 
Inc., Detroit, is continuing his member- New York 
ship in the Society. He is now affiliated | Charleston, We. Philadelphia IN MEXICO Montreal 
Engineering Castings, Ine, Marshall, | Pittsburgh Mexico City Toronto 
-Mich., in the capacity of vice- preside nt. 1125 ON READER SERVICE = 
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(Contin ued From 

E. R. Wiiliams retired 30, 

58, as director, Research enter, | 
a Johns-Manville Products C > Manville, 
J. He represented the  sust — 
ome »mbe ship. of his company in ‘the Society 
for many years. Mr. Williams 

+ ceeded by Mr. G. B. Brown. aa 


Raymond W. Woodward retired from 


Underwood Corp. December 31, 1958 
executive staff consultant. Dr. 
ward has been a personal member of the 
Society since 1918 and representative 

company’s membership since 1940. 


cants 
For many years he served on sever: il tech- Nadai receiv 
nical committees of ASTM, and also nko Medal for his contributions 


the England District Council. W 
are happy that Dr. Woodward plans to 
continue his association with pe ‘rsonal 
membership in the Society. Mr. Walter — 
E. Borin will succeed Dr. Woodward as 
representative of Underwood’s member- 

shipin ASTM. 

until recently. asso- 


‘Calif., as mate ria! and process 


engineer, is now chief engineer, Narmco— ms tion of power. 


Industries, Ine., Research and Develop- 


ment, Raneo Santa Fe, Calif. 


AST M members number among the re- 


‘cipie nts of awards given by The American — 
Society of Mechanical Engineers at the 1958 — 


Le Factors Affecting Maintenance 
3 Ste ‘am Gene rating Mr. 


the Properties of Metals which he headed 


m 
Gene ral Eleetrie Co., Mr. Robinson 
sides in Schenectady, N.Y. 


vice- preside nt and 

Enginee ring, Inc. was awarded the ASME director of research, Bituminous Coal 
Medal for distinguished service in engi- 1058 
neering and science. Mr. Armacost is a_ - 
member of the _ AST M-ASME Joint nition of the valuable work which he has 
Committee on Effect of Temperature on done in investigating and reporting the 


Properties of Metal terist f coals benefice 
Proper f Me characteristics of coals, the benefication 


coal by various processes and the 
intendent of ste “am geperation, Pacific 


control of combustion by -products, 
specifically fly and atmospheric con-— 
Gas and Elee ric Co., was awarded the 


taminants. Mr. Rose long-time 
1958 Prime ~ overs Committee Award for member of ASTM and is foo in the 
his paper, “Plant Management and a. work of Committee D-5 on Coal and Coke. : 


Research, Inc, was awarded the 
Worcester Beet Warner Medal in recog- 


jis 


TH THS.. 
Testing Instrument Co., Inc., Brooklyn, — 
(November 29, 1958). Mr. Amthor 
joined the Society in 1926 and had been a 
flow and fracture of solid bodies. <A _ member of Committee . 13 on T extile 


member of the Society for many years, Materials phere time. 


Dr. Nadai served on several special ASTM wen 
technical committees and was the 


ngineer, Underwriters’ Laboratories, Inc., 
Marburg lecturer in 1931. e. Chicago, Ill. (October, 1958). He repre- 


Ernest L. Robinson ‘signs ily sented Underwriters’ Laboratories 
by election to ASME Honorary Committee A-5 on Corrosion of 


Nipe 
Membe rship, recognizing his outst: unding: Tron 1 and Steel fc fora ‘number of yet ye 
contelbutions to the field of steam genera- 


J. DeKonin June, 19! 58). 

His long-time and con- J. 
structive efforts in ASTM were especially. 


sor DeKoning represented the Dep: 
concentrated in the ASTM-ASME Joint 


of Applied Mechanies, Michigan State 


‘the 


to the theory of elastic plates and the 


University, in the Society. aye wiper 

- Samuel A. Gordon, technical consult- - 
ant, Battelle Memorial Institute, Colum-_ 
bus, Ohio (October 26, 1958). He had — 
been a member of the Society since 1949, 


for several years. Now retired fro 


“Annual Meeting: 


100 to 1500 RPM® 


_ Allows powerful constant 
at selected speeds 
. better action at any 
viscosity because torque 
increases when speed dec re ases, Seve 
type chuck grips up to 34” glass rod. 
— shaft permits fast easy ve artical rod 
nt. Mounting pe rmits 4 
-multi-angle stirring. Sound 
de sign... 
free performance. 


safe, 
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meric materia 


= 
FEATURES: 


or dial 


for fast and accurate 


Conforms to ASTM 
-D 676-55 T and ASTM 


Small enough to be 
Carried in the pocket 


Furnished complete with 
carrying case and 1 stand- The Shore Durometer is available in various models 
ard test block. aie for testing the entire range of rubber hardness. — 


for FREE Descriptive Literature 


for testing the of metals. 


INSTRUMENT & MFG. INC. 
90-35 VAN WYCK EXPRESSWAY, JAMAICA 35, N. 


Made by the ‘manufacturers of the ‘'S eroscope”, 
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and served on ASTM Connnittces E9on | James" Wa ties, consultant, Illinois (November 28, 1958), U rbana, bed 
Fatigue, E-1 on Methods of Testing, Southern Researe +h Inst., Birmingham, . at the age of 77 7. Professor Wilson 
the Administrative Committee on simu Ala. (November 18, 1958). He joined the — _ joined the Society in 1919 and was a mem- oe 
lated Se ociety in 1918 and was both a Life Mem- ber until his retirement in 1949. He was a 
at and Honorary Member. Mr. Mac- consulting member of ASTM Committee 
‘Charles Karlson, president, Steel Kenzie’s participation in many technical _E-9 on Fatigue. Professor Wilson was 
Products Corp., New York, N. Y. (re- committee activities dates back to 1926. the recipien! of many awards and honors 
cently). He had been a member of the _ He had been a Director of the Society, and for many awards and honors for his out- 


Society since 1929. also was one of the original councilors w in the field of metals. 
(suddenly, December 13, 1958, as the re- P. Van Gundy, Aberdeen, Md. (No 
sult of a heart attack). He represented vember 11, 1958). Prior to his retirement verkent 
Association’s membership in the So "in 1938, Mr. Van Gundy was with the 
ciety for many years. Mr. Kelsey made Baltimore & Ohio Railroad Co. for many to the work of 
many valuable contributions to the work Years having served in several capacitie on and 
of Committee C-17 on Asbestos-Cement His membership in the Society dates bac 
Products, and served as secretary of that — t© 1903, and continued on to the time of — Methods of of Testing. os om 
committe e for 10 years. his death. He formerly represented the B 
Kettering, director and consult Mr. Van Gundy’s technical committee ac- — _ Society since 1909, Past-President and 
ant, General Motors Corp., Detroit, Mich. tivities included D-1 on Paint, A-1 on. | Honorary Member of ASTM, (Dee. 20, 
(November 24, 1958). He joined the Stee ‘l, and D-2 » Petroleum Products 1958). For many years he was affiliate d 
Society in 1915 and continued his mem-— ra and Lubricants. — From 1915 to 1928 he |S the United Gas Improvement Co., 4 
bership until the time of his death. In ss served as Chairman of D-2, and in recog- Philadelphia, Pa., as a chemical engineer, : 
= 1948 a retired as vice-president of Gen- _—nition of his many years of service and ¢ and more recently he was a consulting 
eral Motors Corp. Really the founder valued contributions to the work of that chemist. _ Mr. Fulweiler’s technical com- 
and for many years” prime mover of he was elected to honorary activities were legion; had 
General Motors Research Laboratories, membership. In 1955 the American 1 served as chairman of several committees. 
a “Boss’’ Kettering was not active in AST M _ Chemical Society had a feature article on ‘’* 1952 he was elected to Honorary Mem- 
although he did speak in his inimitable ON Mr. Van Gundy, indicating that he held bership of Committee D-4 on Road and 
at several ASTM meetings. Many the longest continuous me mbership in Paving Materials in recognition of his out- 
of his close associates have given out- | ACS, 64 years of continuous activity. — standing contributions and service to the — 
standing service to the Society, including work of that committee. For many years 
ASTM  Past-Presidents F. O. Cleme "Wilbur M. Wilson f he was chairman of the Society’s impor- _ 
, research professor 0 
(deceased), T. A. Boyd, Director structural engineering, Imeritus, Depart- tant E-1 Methods of 


Mougey. others. nent of Civil I Engineering, U niv ersity of Testin 


action= 


SYV7RON 


uniform, dependable 


Sieve ‘Shakers provide a 
a ‘in had time than with older fashioned machines. Utilizing both 
-and-down and rotating vibration, they produce a double vibrating for 
'SYNTRON Test Sieve Shakers produce quick, accurate or accurately 
timed test periods. ij They are | easy to operate and the a of mechanica 


parts and low maintenance. 


RS FEATURE 


® Double electromagnetic drive—3600 controllable 


e 


® Reset timer for accurate time testing 
6-standard 8-inch test sieves and bottom pan 


t Write. for free. ilust strated brochure 


PANY 


= 
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and Testing Equipr 


Suppli 


000005 im. i uch metals as copper, 

LABORATORY TEMS sryllium copper, gold, lead, nickel, palla- center. 
dium, platinum, t tantalum, titanium, zinc Aristo Grid Products, 
Test Cabinet—Through the use of = and stainless steel. 

newly-designed cams, the versatile Aminco American Silver Co. 


Climate-Lab enables manufacturers to 

matic Insulk ation Mate rials Te: aster meets 
‘meet many new federal and military speci - Timer— J limination of eye quint for a a of some 30 ASTM specifica-_ 


fications. The apparatus highly pre- easier an 
P} is, a highly usier and more accurate reading is an tiong for electrical insulating mater 
cise environme ntal test cabine t with pro- advantage claimed for a group of 
iant dial stopclocks now offered. Appli- vatniones, paper, tape, gloss, 
nolics, and rubber in rods, tubes, sheets 


cable to diversified timing jobs in science, ete.” ‘This new 35-kv Hypot is afte ts, 


photogr: aphy, and industry, stop- 
production, design, and research engineers 
»., Ine. clocks—having spring-wound movements using insulating materials. 


he for 48-hr running—operate and read ex- 
—A line of compact, actly thesameasstopwatches. 
electromechanical a-c voltage Andrew Technical Supply C 1815 
is announced. Called the Convection Oven—Hazard-safe ovens 
, these precision units are -R: apid ¢ he nti- minimize the danger of sudden internal 
Sel ed for 25, 50, 60 or 400 cycle operation fication and analysis by) direct, visual Pressures or “‘sparking,”’ protect safety of 
and provide +1 per cent control with no -_ spectrochemical means is possible through personne v and qualify under insurance reg- : 
-form distortion, = of the Fuess Metal Spectroscope. ulations. They are designated according 
ime rican Rectifier Corp. 1813 Applied Re Labs., Inc 1816 to Unde rwriters’ Requireme ments (C lass | 


Associated Research, Inc. 


Radiation Foils— Thin foils for use Light Source—L and more power- “Blue M Electric Co. 
ation measurement for various: nu- ful than its predecessor, the Aristo Mic-O- 
ve e ar applications are now available. The — Lite II features four rings of “cold” light — de Stirrer—A new laboratory motor s 
. in thickness from 0.010 in. down 7 in a doughnut-type reflector six in. in diam- ‘. capable of stirring highly vise ous liquids: 


“Low cost 


Chromatograp 


cENCO® 


electro- analysis 


ia apparatus 


Rugged for continuous /duty— 


for Built -in “ree ifier 


— versatile, volts, 5 amperes DC to each spindle « or 
proved for industrial 
control and research, es one. A Ammeter, voltmeter, 
chemical polarity rev ersing switch and power cont rol 
minutes. Provides knob are provided for each position. Case” 
quantitative is stainless st ste teel and cast: aluminum. Op 


quickly and at cost. Weta for Bulletin 275. ales from 15 or 230 von eyele AC 


 No.70130: complete with gas sampling valve but by 


without recorder . . $995.00 

-CENCO the mest complete line of scientific ing 

struments and laboratory supplies in the — 


‘CENTRAL SCIENTIFIC CO. 


1718G Irving Park Road « Chicago 13, Illinois a 


Branches and Warehouses Mountainside, J. 
Boston Birmingham Santa Clara Los Angeles © Tulsa 
Houston @ Toronte Montreal © Vancouver @ 


4 CIRCLE. 1129 © ON READER SERVICE 
(ASTM BULLETIN 


ji. | Laboratory 
— vet_versatile | 
q 7 4 
| 
| 
a — 
&g 
ae 
— | 
roe 


high or or low sp has been. de: signed. 
rhe new variable spe ed unit provides con- adaptable, and durable autotransformer 
sistent stirring action at selectively con- than its predecessors, the Type | W 20 
trolled speeds ranging all the way from 100 =O — Autotransformer is the latest model _ 
01500rpm. to be announced in the new redesi ned | Ww 

stainless steel socket set screws operated and easier to hold than its predecessor, the soap t 
a conveniently shaped key oraluminum new Type 1551-B_ Sound-Level Meter = en th 
thumb screw. It is designed specifieally also has many worth-while new tee 


to answer strict laboratory requirements ” - features and improvements. _ i and viewing light beams. 
1831 _Hunte r Associates L laboratory, Ine. 
4 


a clamp to be used ab in semi- -permi anent General Radio C 
Scale—Scale portability for ‘on the test instrumen nt, the Hunter Carbon 
job’ wei thing is featured in new additions to measure the force’ ; 


ing coil winding with the Tension Analy- Sanne tS 

BL -825, aids the manufacturer in produc- . 


ing uniform wire coils optim: high 


inding speeds. 


Vibration: ~Designed for vibra- 


- tion-analysis problems, the Type 4-118 is 


especially valuable in situations where 
space is limited, or where a heavier pic kup 
would invalidate test results. 
Consolidated Electrodynamics Ce 


Oscillogram-——A thermistor drum tem- 
perature control is one of several new fea-_ 
tures incorporated in this new 23 109A 
—Oscillogram Processor, a completely self- 
conte portable motorized unit used 


Based upon more than 45 years of experience in hardness testing we 
Balancing Machines—A new series 0 are ina better position to recognize = appreci iate in art 


~ Balancing Machines for either one or two- 


completely automatic henck Vertical 


| power microscope combines fine prec ‘sion 


Sieve Shaker make it ideal for mining ru 
boratories, glass and cement makers, and GRI ES 
manufacturers of graphite, pigments, de- — STR 


plane balancing (static or dynamic) 
pow available. These machines are made — 


in five standard sizes and cover weight Through the deve elopment of the: RE FLEX machine 


capacities from 0.5 to 1100 lb. ne or Brinell, Vickers, Knoop, Grodzinski tests) it’ has been possible to. 
‘orporatio eliminate the separate microscopic measurement of the indentations. The 

ei | built-in CARL ZEISS optical equipment automatically projects the 

Metal New destructive testing greatly magnified images of the indentations on a ground glass screen. It. 

and sorting of accidentally mixed or in- <= takes less time to perform a standard Vickers test than a Rockwell 


correctly processed metal parts can be done — est, and the former possesses so much more value. bed 
The Grodzinski (Double-cone diamond) indent: ation test offers several 


graph. The instrument can be used on | 
a eee ee ¥ important advantages ov: er the Knoop test. The length to depth ratio is 
| finished parts by their metallurgical char- immaterial and irrelevant, and only the length of the boat-shaped inden- 


acteristics such as analysis, sade 7 ti ation is to be considered. There is no ‘ “point” to break off, and the _ 
stress distribution of the double-cone di: amond i is far saeead than that of 


Die depth, ete. 1826 

_,8 the MICRO-REFLEX machine, pr preferred by experts, the test-piece 
is not shifted during tests or readings. Observations and measurements 
are made in the identical field of view. The image of the indentation can _ 
be rotated through 90 degrees, without touching the testpiece. Even in 

“sj working with thin specimens, it is not necessary to mount them in plastic — 
blocks. _ The CARL ZEISS optics, available for observation, measure- 


_ ment, projection, photography, are unsurpassed i in — 


Built especially for indus- 
a trial plant use, this new, erect-image, low-_ 


with unusually low cost. Users find it — 
ideal for product inspection, materials ex- 
amination and tedious asse smbly work. 


Edmund Scientific Co. An 


Optical Multi-faced mirrors: 


of glass or steel are used with optical tool- Dicey 
_ ing instruments to set up and test for 
squareness, angles, and circular spacing. 


Quiet Sieve-Shaker he d fea- 
tures of the variable-speed Fisher/Wheeler — 


af 
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abora 


oratory. ory Items 


‘ontinued from page 89) 
required i to ‘break- -open”” flat folde 4 
paperboard cartons has been developed. 


Hunter Spring Co. 1 


Testing Chambers -The chambers are 
rapidly 


for use in the simulation of ultra low and 


834 
Recorder — 


been de veloped. A series of lines are ¢ cut 
_ through a metallic fi'm on glass in such a 
manner as to leave clear lines precisely 


separated by strips equal in al in width 


to the lines ruled 


David W. Mann, Inc. 1843 


corder with continuous integration for 
fluctuating industrial processes: 


temperatures in ranges from —150 to has been developed. _ It measures, re- 


+-400 F, as well as high altitudes and pre-_ 
“cision humidity. 
International Radiant ‘orp. 
Small- Distance _ —De- 
signe: 
5,000 microinch range with very high 
accuracy, = new Electronic Micrometer 
rype H-721, affords a unique method of 
measuring stances without physical 
Wayne Kerr C orp. 
Package Tester—-A new and sm: walle 
‘onbur (incline-impact) package tester 
with 400 lb capacity is now available. It 
in been developed for the smaller testing 
laboratories and for other facilities where 
additional equipment is needed to _ 
overburdened test schedules. 
L.A.B. Corporation 1837 
Environmental Cabinets —A new line of 
combination high and low_ temperature 
humidity e nvironme ntal cabinets has been 
announe ed. Produced under the trade 
~ name “Weatherlab,” the cabinets can sus- 
tain temperatures from — 120 to 350 F and | 
humidities s from 20 to 98 per cent. Models 
range in size 5 eu ft to large walk-in 
typ 
dine. Ine. 


& 


a new semi-automatic carbon ule terminator — 
is announced. The new unit embodies a 
number of refinements. It eliminates the 

need of raising and lowering the leveling — 


bottle and of stretching to seat the float 


Metting Point--A new me point 


appar: itus has proved to be successful in 


Carrying out accurate, reproducible de- 
Heating is rapid to within 5 or 10C of the 
melting point. Further temperature in- 

~ creases can then be reduced to 1 or 2 C per 
Arthur S. LaPine & Co 
o be especially intended for laboratory 
= production testing where unusually 
and voltage are desired has “been an- 
nounced. Applications include: resis ance 
megohms, with limits | of error be en 
a? 1.7 and + 6 per cent of reading. Current 

: 

ampere, and voltage -Measureme nts of 
Leeds & Northrup Co. 184 
‘Image Converter Camera is for photogra- 

phy of transient phenomena in the milli- 


spall in a minimum of time. 
4 I-E Meter—A new R-I-E. Meter 
stable measurements of resistance, current 
measurements from 2 10? to 2 
measurements of 1 x 10~'? to 5 10% 
Image Converter Camera Model 
microsecond region. The camera, 


signed around a newly ‘developed image 


converter tube, is electrostatically focuse 

and deflected. 
Librascope, 1 
Transmission Gratings -A new tech- 

nique for ruli ng fine hproduces 
it transmission of has 


linear variable with respect to time. 


1 to measure distances in the 0 to s 


; 


OR tecorder will take a sample automatically 


netics industry has been announced. 


Hydr: wulic t- Loading: ‘quipme! nt. 


d 


cords and continuously totalizes any 
‘Although designed primarily for gas chro- 
matography analysis it can be used to — 
measure flow in| 
eystems. 


Ray Units — testing» 
can now be ace omplishe -d through the use 
of high output, precision-made 
X-ray equipment manufactured by Rich. 
Seifert & Co., Hamburg, Germany. a fae 

Mitchell Radiation Products orp. 

Tension Controller—A new production 
model of the P/A Automatic Tension Con 
troller has recently been announced. Th 
major improvement in the new model in- 


a more compact control panel in 
heavy steel enclosure and a cast 


P neumatic A 


lash 


from a stream to which it is piped, run _ 
flash test on it and record the result, all 
this re peating continuously at 
mately 3-min inte 
Precision Scientific Co. 
Electronic Counters — A new line of 
totalizing and predetermined electronic 
counters for laboratory or production con- 
trol service has been announced. 
The Redford Corp. 
Pulse 1051, “Milli- 
microsecond Current Pulse Generator pro-— 
duces high amplitude, ultra short duration | 
current pulses for development and design _ 


ory problems, solid state research, and 
high speed transistor switching operation. — 
1849 
Voltage- Calibrator w Mode! 1080 
Precision Voltage-Current Calibrator, the 


Rese Engineering, Inc. 


-most recent addition to the complete line 

of specialized test equipment for the mag-— 

curacy of the instrument is better than 0.3 | 
pe rcent, and it is notable as a dual purpose 

“instrume nt, operating either as a secondary 7 
standard of voltage, or as a comparator — 

type calibrator. 

Hydraulic Test Loading —A new 
tion to the problem of loading airframe 
struc tures ace ording to determined 
schedules is offered in the new ly developed 


Research, Inc. 
Centrifuge Model S-15699 Centrifuge 
provides a maximum rotary speed at least h 
twice that of micro and semi-micro ce ntri- 
fuges generally available, thus produces a 
sedimentation r ate approximate ly four 
times that commonly d. 


_E.H. Sargent & Co. onl 
ted 


‘Mounted Tester 
ASTM BULLETIN. 


| 


An elecironic strip chart re- 


continuous wei hin 


volves the repackaging of the equipme mt 


3 


ap 
PI Varian Associates 


side of the output may be grounded 
Video Instruments Co., Inc. 
Outlet Box new outlet boxes 


applications in high speed logic and mem- _ytlet. box with six outlets, a neon indica- 


ensile tester is now : 
dk aulic cylinder and jaw units, and the 
8}-in. gage can be mounted on the wall. 
The only bench space required is for 
3 by 8 in. pump and: integral reservoir 
base, and the manual pumping eae 
hextends forward 8}in. 
Steel City Testing Machines, Inc. “1853 
Vacuum Pumps The new Stokes Com-, 
ps 1e new Stokes Com-_ 
pound P umps are offered initially in two - 
sizes: SC-2, of 2.3 efm displacement, and 
SC-3, of 3.7 cfm displacement, suitable for 7 
many different laboratory and production — 
applications where rapid pumping and an_ 
ultimate blankoff of O.1 micron 
are ¢ desired. 
J. Stokes Corp. 


Surface Plates—Tol- Cc hec k a new in 
strument for checking the tolerance ac- 
curacy of any type or make of surfs 
plate, is now available. 

The Herman Stone C es 

Pressure Model S- 
is a dual-coil, variable reluctance trans- 
ducer wherein both coils are active. Dia- 
phragm dispiacement due to applied pres 
sure will result in one coil increasing in in- 
-ductance while the other decreases. 
designed for use with bridge type circuits 
where the transducer used as tw o 
of the bridge arms. 
‘Itradyne, 1 ne. 
Magnet — —A new rotating 6-in. magnet, 
the V-4007-1, provides a lower-cost. al- 
ternative to the rotating 12-in. magnet — 
now in world-wide use. The V-4007-1 is: 
mounted on ball bearings and turns : ‘ 


deg : about the vertic: al axis. _ i 


Power Regulator—A new, solid-state, 
regulated d-c power supply, the Mode i 
SR-1000 is especially designed for ae 
Kage excitation. The unit. provide s 
—“floating’”’ output, which makes it esp 


cially desirable for this purpose. Either 


1858 


155 


' 


‘use in service shops and laboratories has: 
been announced. Model 20 is a multiple 
tor, and an “‘on-off’’ switch. Model 30 
selector box with four 


CATALOGS & LITERATURE 


Stream Analyzers The 8-page, 2-color 
¢ atalog, Bulletin CL-4000, describes a com- 7 
V plete line of process stream analyzers in- | 

cluding industrial pH equipment, indus-— 
trial gas chromatographs, infrared analy- 
zers, OXYgen ani alyzers, ete. 

Beckman Instrument 
3018 desc ribes the 


181 Digital Voltmeter. The bulletin 


oltmeter— Bulletin 
detailed information on the oper- 
ation, circuitry, and specifications of the 
_ voltmeter, as well as a list of applications — 
and accessories availab le. we 
Beckman Systems Div. 
Testing—. A bulletin 7 
describing and illustrating spectrochemical 
laboratory testing and analysis facilities ; 
nowavailable 
Morner Testing Labs., Ine 2513 a 


is 
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chambers for temperature, altitude, and vibration. 


brochure showing walk-in environmental ‘method of e distan ance Machines Important consid-— 


nbers | erations about Universal Testing 
humidity is available. The brochure ayne I chines of 1,000,000-ib capacity and over 
scribes com: .ete missile test fac ilities and 

components testing units. Digital —A bulletin describ- page 


Digits al Voltmeter is now availeble. 


are analy zed and discussed in a new 12- — ; 


Conrad, Inc. 514 ing the new KIN TEL Model 402 ac/dc Tinius us Olsen Testing | Machine 


Shock Tester—An illustrate id 16- page KIN TEL Div. Digital Clock— Bulletin No. 8-41 illus- 
Bulletin 4-70 describes full line of trates and gives complete technicai de- 


shoc + Deflection Potentiometers — ne 6- tails on new universal digital clock with 3 3 


Co ‘onsolidated E lectrodynamics C or p. 2515 5 


_ system designed to provide a digitized out Leeds & | apes: Co, 2521 
put from potentiometer rec orders or sh End Point Recorder—A 4- 
inputs is described. _ Cyrogenics — —"Ke win Se ale” is a news ” 2-color Bulletin No. 703 describes 


Daytex ‘orp. 2516 sheet of current information on ¢ yrogenics this new instrument which quickly and. 


automatically determines and records the 
Optics For Industry herever visual lished periodically. end point (maximum temperature attained 


inspection, comparison, chee or = D. 2522 during distillation test) of hydroe 
“new 96-page catalog should prove a’ valu- Laboratory Cate og —A 16-page catalog fic Co. tg: 2528 
able guide to essential equipment. Listed describes balances, viscosimeters, 
are hundre of quality control and other laboratory equipment. Physical Testing 6-page illustrated 
asuring magnifiers, many types of Scientific Instrument Corp. 2523 brochure, CRE Tensile Tester Bulletin, — 
microscopes, poeket comparators, illu- Microhardness Testers—A_ revolution- describes the new Scott Constant-Rate- 
minators, projection sets, ete, new microhardness tester di- _of-Extension Tensile Elongation Tester, 
Edmund Scientific Co. ree t, accurate readings, cultre trie we ighing, 


Interferometers—An 8- page broe chure, Vickers, within 15 sec, 


No. 140-58, describing a line of dilats ation microscope, conversion charts and rand 0 to 500 ket tensile load. 
interferometers and quartz dilatometers is sod Scott Testers, Inc, 
available on request. It outlines the = cated tables, | istrated and deseribed in - 


discusses the use of three instruments. = ewage Industries, Inc. 2524 
series of technical bulletins describing use igricultural and civil engineers, resea 
illustrated of radioisotopes in routine chemical analy- groups, scientists and contrac tors 


technical bulletin, No. WA-B-*31A, has is now available. T'echnical Bulletin st, Inc. 530 


available on the Bouyoucos Soil Moisture 
x Se “ie entific ‘orp. Yield Determination The firstinanew Meter. is of particular interest to 


been issued, describing the new Ty, ype . No. 1 outlines the use of r: adioisotopes in 


page Data Sheet E-51(a) describing the — bp independent outputs each resolved to 1 i= 


B-731A ¥ibration Meter, an instrument ield determin: ation, a common analytical Pulse ‘Transformers— — A new tec shnic al’ 


with wide electronic, industrial, and problem: bulletin describing a series of miniature 
aircraft applic ation and offering a new N uclear-( Corp. encapsulated pulse transformers wound on 


ANEW NAME ING 


METALLOGRAPHIC 

SPEED—100- -1200 r.p. 


With infinitely variable speed over a wide range it is 
possible for the operator to select the exact speed 
desired for the particular sample at hand. The ca complete 
range is controlled by turning a knob. No crank-— 


is required to change speed, no belts, pulleys 
mechanical cre used, eliminating the source 


- use of only one vacuum n tube and the complete elec- 
7 tronic circuit is mounted on a 4” x 4” panel easily . 


accessible on the outside of the motor. 


The | 1851 Polimet series is furnished in the Buehler 


= The: top ond ond ‘of the table are black formica, 


One, two, or three unit tables are available. ‘ 
> 
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high permeability ferromagne tic cores h General Sealing Corp., Val- 
just been published. ley Stream, L. I., N. ¥.—Custom, certified 
E ngineer ring g 2531 helium mass spec trometer leak test serv- ‘HESE re] ently 
ia — ices are now available with the formation e available to a publie, « can be ob- 
Spectroscopic The new of the first mobile leak test lavoratory by ained from the Office of Tee hnical 
Servic es, U. S. Department of Com- 
is the first in the spectroscopic field to be Was! 25,D.C. Order! 
United C ‘arbon Prod ’roducts Co. Base Ce rmets: art 
Northrup Co., Philadelphia, "151143 75 cents. 
"Solenoid Valve—A new 12- page catalog §Pa.—Changes in top management Cr 1A Ma 
of high-pressure solenoid valves for hy- volving three new vice- -pre sidencies were nisotropy ag 
draulic power systems describes two-way announced by I. Melville Stein, 036, $1.2 
and three-way valves in both a-e and d-c Also included were certain ch: anges in- netic Alloys. 3 151036, $1.25. 
models. high-level operating committees. A new nyestigation of Methods of P roduci ing 
Waterman Engineering Co. 2533 post, vice-president— Technical Affairs, will Single Crystals of Non-Meti allie 
held by Nathan Cohn, formerly man- agnetic Subst: ances, F Report. 
Catalog —Latest issue of the Will Lab- — ager, Market Development Division, Mar- PBI 31631, $1.50. , 
log No. 3-59 offers recent developments keting Dept. In another move, the pres- The Study of Properties oi Single Cryst 8 
of laboratory instruments and apparatus. — director of marketing, Donald for Use as Detectors and Cryst Coun 
Will Corporation. ¥’ Moat, becomes vice-president— Market- ters PB 121537, 81.2500 
Probes—A new short-form catalog cov- om nt director of manufacturing, PB 121418, 31.5000 
ering the complete line of thermistor- based » John F. Quereau, retains that function The P reparation of Single Crystals of the 
temperature measurement and in- and becomes also vice preside nt—Manu- Oxides of the Transiiion Elements. 
“Yellow Springs Instrument Co. 0., The E rime nts al P roduc ‘tion T hin 
Ray Laboratory, Catton, Fe and a Survey athe Mag 
offers film badge service. All films a roperties Thin Films. PB 


NEWS OF “LABORATORIES gether with the completed ed report wil will be be Magnetic Properties of Low Permeability 
returned within 24 hours. “Alloys. PB 121169, 50 


Fabric Research Labs. -» Inc., Dedham, George Scherr Co., Inc., ‘New York, Proceedings of Symposium on Barium 
Mass.—Research and development con-— N. Y.— After an absence from the Ameri- anate Accelerometers. PB 151161, 
sultants in fibrous, organic, and related ‘an market for a number of years the Carl $4.00. 
materials, has announced the publication Zeiss-Jena Optical Measuring instrume nts liminary Irradiat ations of the Cer: 
of four pamphle ts describing certain serv-_ have been made available again by Fuels UO., U and ThO:-U Os 


ices performed by FRL George Scherr C al Re port. -ANL-5675, $1. 


and 


Qu with Accuracy, Speed 
and ‘Convenience on 1 the Test Location uy 
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LABORATORIES 


FOR. 


Highway Depart Testing 
Laboratories 


Research Groups ond Industry 


EASTERN OFFICE: 60 EAST 42ND STREET 


NEW YORK 17, NEW YORK TELEPHONE YUKON 


Telephone SPaulding 2- 6400 Cable Soiltest Chicago Tolotype cG- 
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Duet tile Transition in vdiun 

y Detection of Fatigue in Alumioun 
loys by Ultrasonics. PB 151019, 

astigation of the Compressive, Bearing, 
nd Shear Creep-Rupture Properties of 
Aircraft Structural Metals and Joints at 

llevated ratures: Part 3. 
Delayed Failure and n Embrittle- 
in Titanium. PB 151139, $1.75._ 
7 Effect of Prior Creep on Mechanical 
Properties of Aircraft Structural Metals: 
Part 3—C110M Titanium Alloy. PB. 

151145, $2.25. 
Metallography of Titanium All ove. PB 
De epartment of Defense Titanium Sheet 

Rolling Program: Uniform Testi 
Procedures for Sheet 


esting. 
Materi: 
121649, $1.25. we Heat Capacity Determination of 


Corre lation of Titanium Phase. Dh agrams. 


131691, 75 cents. 
4 C vompressive Creep Bue ling of Me tal 
“| Pp 


Columns: Part 5—Cyclie Lo: ading. 
B 151218, $1.75. 
The Role of Subgr: 1ins in. High Temper: 

_ ture Creep. PB 151208,$1. 
Ae oustic Emission Under Applied Stress. 
‘sy nthetie Mica High Temperature Strain 


Gage Research. 


Plastics and Adhesives: A Guide to Their 
‘Physic al Propertic 


‘sand Uses. 


he of Lines ar High Polymers to 
31684, 


PB 151045, $3.50. 


PB _ Mathematics for Digital C omputers: Vol. | 


and Abrasion Resistant Paints for Various of the Distribution 
131543, 75 Fatigue Lives. PB 151211, $1.25. 
Electrical Resistance E fects Associated 
he Theory and Operation of a Dyn: amic with the Allotropic Transformation in ; 
Tester for Evaluating Package ‘ushion- High-Purity Iron. PB 151265, $2. 
Materials. PB 121692-S, 75 cents. Re lation of Wettability by Aqueous Soi 
The Load Transmission Test for F lexible tions to the Surface Constitution of Low f 
sf Paving and Base Courses: Part 6— __ E nergy Solids. . PB 151048, 50 cents. 
Summary of Tests with Single-Tire E valuation of High-Molecular-Weight 
Loading. PB 131890, 75 cents. = Polye s. FS 131687, 
Measurement of Low’ V locities i in Lig uid cents, 


The Effect of Fuel Ingestion on  Turbojet hydrocarbons in the 15 to 35 Mie cron ae. 


Engine Operation: Part 1—J35 and Region. PB 1511 34, $1. 


ingines. PB 131907, $1.2 4 


Airframe Lubricants: Part 2—Deve ‘lop- 


ment of a Laboratory Technique for 


Heat 
Rocket Launchers. PB 


cents. 


Synthetic Engine Oils, Lubricants, 
Fuels, and Hydraulic Fluids in 
Temperature Range 70 to 500 F. 
Evaluation of Fungicidal Treatments for 
Cotton Fabries. PB 151142 2.50. 
A Spectroscopic Test for Silicon in Silico- 
Organic Compounds. PB 151223, 
= Catalog of Devices Useful in Automatic 
Data Reduction: Part 2, First Revision. — 


Determining Rust-Preventive P roper- 
Cellulose to be Subject 


p ties of Lubrication Greases. PB 151 184, 
of New York Symposium” 


A sy mposium on chemical methods for = 

— testing cellulose will be held at the Commo-_ 
_dore Hotel in New York, February 25. 

is Se ven papers will be | presented during the — 


be ‘he ld in conjunction with the annual 
meeting of the Technical Association of a 
the Pulp and Paper Industry. | The 
gram is_ sponsored by TAPPI, 
and the American Chemie al Soc iet 


1— Multivariate Interpolation. — P 

( Atmosphere Melting of Mag- 
netic Materials. aan B 121168, 50 cents. — 


Several of the | 
1 te | 
me available from TMI | 


“COMPRESSION- TENSION 
FLEXURE- 


-TENSION- 
(The New = Test) 


HARDNESS 


HARDNESS 
Rubb 
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How To Get ngs Dow 


2 Tue Fede Se ervice of the General Ser rvices 
+ 


Administration is charged with the ity for ests ablishing 
specifications to be used by the Federal Government for procure- a : 
ment of materials and supplie ss. The GS: issues an annual 
Index of Initis ation of Federal Specifications Projects, and monthly r - 

The items listed below : appe ared in n Supple it No. 8 forfthe 
month of October 19 % 


= 


in color. You See what is happening at a glance. Facts at eye Fiber Glass Root 


level—saves you time, prevents errors. 


Simple, ‘flexible—easily adapted to your needs. Easy to Boxes, Wood, Nailed and 


operate. Type or write on interchangeable cards, snap in grooves. 


for scheduling, sales, traffic, inventory, etc. Resistent 614518 

Complete Price "Including Cards 


Welded, Black and 


Zinc-Coated (Galva- 


)) oe 


GRAPHIC SYSTEMS, 


(ontinued on ‘page 95) 


for pro STM 


--Machine She tee! 


= 


0.001" 


63--- 


8 


-----+-- 


i= x 


st Pieces 


429-4 


is but f Hoggsen m molds for king s standard lest 
aoe for not only adhesion, but also abrasion, flexing, compression 
and rebound. Also hand-forged dies for cutting various test samples 
fro t ti th 
_ from sheet rubber, plastic, or other synthetics. _ Describe your paeitem 


and we will — details of the piece required. ak 


oa HOGGSON & PETTIS $ MANUFACTURING co. 


Pac. Coast: H. M. Royal, Ine., Downey, Calif. 
‘ea “FOR FURTHER INFORMATION CIRCLE 1136 ON READER SERVICE CARD | 


— 
— 
— 
— 
bd 
— — 
— 
133 Brewery St._+ NEW HAVEN 7, CONN. 


WITHDRAWALS. 


Assigned 
or 


4 
‘Title Withdrawal 


Asbestos- Insu- Project not needed at 
lated (Type AIA). New COM-NBS present time 


PROMULGATIONS 
Paint, Varnish, Lacquer, and Related Materials; fhe Fed. Test Met. Std. 


Methods of inspection, Sampling, and Testi New No. 
Aluminum Alloy Bar, Rod and Wire (Free-Machin ane 
ing) (Superseding QQ-A-365a) Rev. 365b 
Aluminum Alloy Die Castings (Superseding QQ 


Rev. aa- A-591b 
Box, Paper-Overlaid Veneer (Strap-Around Type) Am. 1 PPP-B-575 ae 
Paperboard, Metal Stayed (Including 


Stay Material) New a 
Calcium Chloride, Dihydrate and Calcium Chlo- 


ride, Anhydrous, Technical (Superseding oc 
00105(GSA-FSS)) ; 
Gasoline, Automotive (Superseding VV- wu. ie)... New 
Plastic Compounds, Molding and Extrusion, Poly. - 
ethylene Am 
Plastic Sheet, Polystyrene, Modified ... New 
Solder, Lead Alloy, Tin Lead Alloy, and Tin ‘Alloy: oe 
Flux Cored Ribbon and Wire, and Solid Form .. 
Tape, Pressure-Sensitive Adhesive, Identification 
(Acetate-Fiber) (Superseding L T-0099(GSA7FSS) 


LP 590 
P 515 


fe 
lc 


L-T-101 (in Part)) 
Tube, Steel, Carbon, Mechanical, Round; Seam- 
“less Welded (Superseding —QQ-S-00643 


(Army-Ord)) New QQ-T-830 


INDEX TO ADVERTISERS 
SLECTRIC DEVICES CO 
-BALDWIN-LIMA-HAMILTON CORP. 
NUCLEAR SYSTEMS 
DIVISION OF 


AT 
OF 
BUEHLER, LTD. 


INSTRUME NT CO. 
-HIRSCHMANN CO., INC., CARL . 
HOGGSON & PETTIS MFG. oe... 
_ INSTRON ENG INE ERING CORP 
wert MFG. CO 


: 


SARGE NT & CO., E. H a 


SYNTRON CO. 
‘MFG. CO. i 


M: RH 
NG-ALBERT INSTRU ME NT 


Choose TEMCO products with confidence. 


PPAR RA TUS 
the wide line you 
select the exact type and size you need 
your own specific applications 


ENGINEERED TO CRITICAL REQUIREMENTS 


1d of sizes to serve 
1. almost any critical or routine 
laboratory need. 


TEMPERATURE CONTROLLERS 


lectronic pyrometer controllers 


semi- ~automatic cot laboratory 


Amplitrol 
Controller 


ELECTRIC ‘HOT 


| 
‘els rely Provide extremely close 
temperature. All models have 


Type 1900 1inless steel cases and are 


scientifically ventilated. 


r 
"prov ides a W ide range of ly 


TEMCO | FLASK 


One unit with inden rchangeable 


‘ts handles several flask | 


Rugged, safe, dependab 


Li 


| thousands are in use the world over. Write for free 


TEMCO. THERMOLYNE catalog information a 
name of nearest dealer. 


THERMO ELECTRIC MFG. 412 ‘Hull St. Dubuque, lowa 
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j 


‘is 1 to UNITRON! 


What do you look for when heaiek a meotallograph? All of the 
popular makes are precision instruments, are reasonably versatile 
and, to a varying degree, are easy to operate. But, except for — 

“§ UNITRON, all have the bulk of an office desk or optical bench and © 
are tagged with a price that puts a substantial dent in the laboratory | 
budget. UNITRON, and only UNITRON, offers a completely equipped 
metallograph in a compact end salt. contained unit, taking only — 
9” x 12” of table space, which duplicates the performance of large 
cumbersome instruments — and at a price which is hardly more than © 


"the usual cost of a conventional metallurgical | microscope. Zi 


Unlike the case with most metallographs, an adding machine is 


ed to compute ‘its cost. Coated optics” supplied as standar 
de objectives, 4 photographic eyepieces | und 
“pairs of visual e “eyepieces. These give a “magnification range 

2000X. Also included: in the purchase price are the built-in 
3%" x 4%" camera and viewing screen; high-intensity illuminato: 
‘tes vertical, ‘oblique, and transmitted light: variable transformer with 
“both voltmeter and ammeter; accessories for transparent specimens; : 
polarizing apparatus; filters; film holders; stage clips; cabinets etc. = 
Optional extra accessories include Polaroid Land, 35mm. and movie 
attachments; low power (5X-40X) objectives for macro work; 
vacuum heating stage for temperatures to 1100°C and long working- - 
distance 40X objective; ASTM Austenite grain size viewing screen 


and eyepieces; filar micrometer eyepiece; and additional optics. 
- Such a combination of features, versatility, c convenience, and value is 


_ indeed unique with UNITRON. Little wonder then, that more and more’ 
_— are choosing UNITRON .. . from the large organization 
adding another metallograph to its equipment, to the small company | 
an instrument for the first time. 


35mm. Camer Polaroid Land Comera 


“i 


Model BU-11 with binocular eyepiece; objectives: M5X, MIOX, 
M40X, 40X for transmitted light, 100X oil immersion; paired 
visual eyepieces: R5X, Kel0X Micrometer, Kel5X; photo eye- 


1OX, 15X, 20X, Micrometer; etc., above. Please rush UNITRON's Microscope Catalog 
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VOLTMETER 


You if you receive GENERAL \DIO. 

Experimenter, published monthly, is sent with- be described in the nter" pages, including: 
out to ov over 100, 000 techni- det ails of a new approach to general-purpose impe- 
dance measurements; a low-frequency oscillator which 
Articles i in the Experimenter rare w ritten by engineers for continuously adjustable in phase over 360° and- 
which is also usable for phase measurements z 
miniature high- power regulated supply. of unique de- 

Af you wish | to learn of these pores and many 


engineers. Included are 
ucts, det of novel or important measuring 


e will see ‘that your request 1 is s processed 


le ase send me 


Experimenter_ 


MASSACHUSETTS AVENUE, CAMBRIDGE 39, MASSACHUSETTS 


(NEW YORK AREA: Tel N.Y. WOrth 4 2722.N.J 33140 CHICAGO: Te! — 


PHILADELPHIA: Tel HAncock 4 7419 WASHINGTON, D. C.; Te! JUniper 5.1083 
ANGELES 38: Tel HOllywood 96201 


SAN FRANCISCO: Tel witteclit 84233 
CANADA, TORONTO: Tel CHerry 62171 
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Operation of the new 


“For te sting fir ply wood construction,” said N.S. Pe rkins, Teeiodk 
absolute accuracy along with maximum flexibility. We have 
these v ith our 60,000 Ib. Tinius Olsen nE ” The basic 
machine was easily. _adapte in the laboratory for quarter- point 
loading of ply wood structures measuring up to 4+ ft. x 24 ft. as 


Any one of four testing ranges from 1 100 to | tlh oon :pacity i 
at the operators fingertips — and range can be changed during the 7 - 
te st with a flip of the Selec$range switch. Unlimited stroke a 
positive, infinitely variable testing spe eds. are other important 7 
aS “atures that distinguish this rugged, precision testing machine a 
If you are looking for maximum flexibility and accuracy for your | -_ 
testing program, it will pay vou to get facts about Tinius 
Olsen line Elec®matic “Testing Mi chines 


Bulletin 54. = ines. 


a TINIUS OLSEN = 


7 
ING MACHINE COMPANY 
a 
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